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CORRECTIONS. 


EPHEIEBI0S8  FOB  1874—1878. 

Saturn's  RiNO.^'The  values  of  it  in  the  table  should  be  subtracted  from  360^,  and  tt'  obtained 
by  subtracting  42P64'M —  1'.50  ((—  1875)  from  the  corrected  values  of  tc. 


EPHEIEBI8  FOB  1876. 


Page  128,    Aug.     31,    Equation  of  Time, 
325,    March  20,  ««  '' 

409,    ....    For  Shadow, 


/or 

l-i22 

read 

1*.42 

tt 

23*.28 

cc 

23«i20 

tc 

Ji.    B, 

(i 

B.     C. 

EPHEIEBIS  FOB  1877.     lit  Edition. 


Page  472,    Phases  of  Venus  should  be — 


May      31,    .993 

Aug. 

89, 

.897 

Nov. 

87, 

.568 

June     30,    .966 

Sept. 

28, 

.779 

Dec. 

27, 

.411 

July      30,    .915 

Oct 

88, 

.683 

• 

EPHEIEBIS 

FOB 

1878. 

lit 

• 

Edition. 

Page  248, 

Alay  30,    Long,  of  Moon'i 

i  a 

for 

42' 

read 

43' 

257, 

Dec.  31  and  32,  r 

CC 

Or 

CC 

U 

261, 

a  Serpentis, 

Var.  of  R.  A 

b« 

CC 

3> 

CC 

2* 

288, 

fi  Geminorum,    Dec. 

cc 

18* 

CC 

19' 

294, 

Deo.  34.7, 

V  Leonis,    Diff.  for  Deo. 

CC 

*2Si 

CC 

-2.2 

296, 

Dec.  34.7, 

P  Corvi,    R.  A 

• 

CC 

63> 

CC 

62> 

333, 

58  Piscium, 

CC 

39» 

CC 

40m 

416, 

Jan.  16,    B.  A.  C.  1882, 

Aa 

CC 

a>.55 

CC 

2«.35 

417, 

Feb.    4,     11  Piscium, 

A<5 

CC 

1".7 

CC 

l".l 

418, 

"     14,    fi 

^  Cancri, 

Aa 

CC 

2*.46 

CC 

a>.66 

419, 

<«     19,    28Virginis, 

A<J 

CC 

19".2 

CC 

14".2 

4S2, 

March  25, 

B.  A.  C.  6592, 

CC 

6562 

424, 

April    11, 

B.  A.  C.  2925, 

Aa 

CC 

1» 

CC 

2i 

424, 

«        12, 

^  Leonis, 

Aa 

CC 

0« 

CC 

2i 

4i», 

«        25, 

42  Capricorni, 

CC 

1*.83 

CC 

1>.43 

432, 

July       5, 

CC 

V  Leonis. 

CC 

V  Leonis. 

434, 

"        25, 

B.  A.  C.  1648, 

Ao 

CC 

9- 

CC 

7- 

434, 

Aug.   1-5, 

Aa 

CC 

+ 

CC 

— 

435, 

5, 

42  Libre, 

Aa 

CC 

2> 

CC 

3« 

440, 

Sept.    23, 

B.  A.  C.  3345, 

A<I 

CC 

7".6 

CC 

6".9 

441, 

Oct.      13, 

g  Pleiadum, 

A<J 

CC 

20".7 

CC 

20'M 

448, 

Dec.     25, 

CC 

V  Capricorni. 

CC 

V  Capricorni. 

477, 

KSnigsberg 

,  Long,  in  Arc, 

CC 

0".2 

CC 

2".0 

(This  correction  is  to  be  made 

to  the  Epbemeridea  for  1875-'6-'7.) 

484, 

28th   line, 

DedifuUian^ 

for 

N. 

read 

S. 

488, 

10th  line  from  the  bottom, 

» 

«<  Jan.  12, 5  3479 

Appendix, 

Page  9, 

14h  i6iD 

CC 

20*.225 

CC 

20«.235 

Supplement^ 

Page   3, 

lh6m 

CC 

19' 

1 
CC 

16' 

5, 

3»»50n>, 

Alt.  29«, 

CC 

20".0 

CC 

2i:".0 

6, 

3h30n, 

(C 

37«, 

CC 

26".8 

CC 

26".5 

6, 

3h40«n, 

<l 

3&0, 

<c 

?6".4 

CC 

30''.4 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


THB  TEAR  1879,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  103l)  AND  THE  BEGINNING 
OF  THE  104th  tear  OF  THE  INDEPENDENCE  OF  THB  UNITED  STATES  OF  AMERICA, 
CORRESPONDS  TO — 


u 


u 


M 


The  year  6593  of  the  Julian  period; 

7387-88  of  the  Byzantine  era; 
5639-40  of  the  Jewish  era; 

2632  since  the  foundation  of  Rome,  according  to  Varro; 

2626  since  the  1)eginning  of  the  era  of  Nahonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  tlie  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ 
2655  of  the  Olympiads,  or  the  third  year  of  the  664th  Olympiad,  commencing  in 
July,  1879,  if  we  Hx  the  era  of  the  Olympiads  at  775^  years  before  Christ, 
or  near  the  beginning  of  Jnly  of  the  year  3938  of  the  Julian  Period; 
**         2191  of  the  Grecian  era,  or  the  era  of  the  Seleucidie ; 
**         1595  of  the  Era  of  Diocletian. 
The  year  1297  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  I5th  of 
December,  1879. 

The  first  day  of  January  of  the  year  1879  is  the  2,407,35l8t  day  since  the  commencement 
of  the  Julian  Period. 


u 


CHRONOLOGICAL  CYCLES. 


Dominical  Letter, E 

Epact, 7 

Lunar  Cycle  or  Golden  Number,    .    .    18 


Solar  Cycle, 12 

Roman  Indiction, 7 

Julian  Period, 6592 


SYMBOLS  AND  ABBREVIATIONS. 


®  or 


SIGNS  OF  THE  PLANETS,  &c. 


O  The  Sun, 

C  The  Moon. 

5  Mercury. 
9  Venus. 

6  The  Earth. 


i 

Mars. 

V 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


4. 


Summer  ^5 
(6. 


Signs. 


V  Aries. 

^  Taurus. 

n  Gemini. 

2S  Cancer. 

SI  Leo. 

i9t  Virgo. 


Autumn  / 
signs. 


i 


Winter 
signs 


7. 
8. 
9. 
10. 


£^  Libra, 
■"l  Scorpio. 
t   Sagittarius. 
yj  Caprioomus. 
USSf  Aquarius. 
X  Pisces. 


ASPEcra 

(5    Conjunction,  or  having  the  same  Liongitude  or  Right  Ascension. 
D   Quadrature,  or  differing  90**  in  " 

g    Opposition,  or  differing  180**  in  ^^ 


(i 


ii 


ii 


li 


ABBREVIATIONS. 


Q 

Ascending  Node. 

t5 

Descending  Node. 

N. 

North. 

S. 

South. 

E. 

East. 

W. 

West. 

O 

Degrees. 

/ 

Minutes  of  Arc. 

// 

Seconds  of  Arc. 

h 

Hours. 

m 

Minutes  of  Time. 

A 

Seconds  of  Time. 

PREFACE. 


The  preparation  of  the  American  Ephenieris  and  Nautical  Ahmmac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with 
an  act  of  Congress,  approved  on  the  3d  of  March  of  that  year.  An 
account  of  this  preparation  and  the  values  of  the  constants  adopted 
will  be  found  in  the  preface  and  appendix  of  the  first  volume,  that 
for  the  year  1855. 

The  changes  introduced  in  the  volumes  for  1865  and  1869  are 
described  in  the  prefaces  of  the  volumes  for  those  and  subsequent 
years. 

Hansen  and  Olufsen's  tables  of  the  Sun  were  first  used  in  the 
preparation  of  the  volume  for  1858;  Newcomb^s  tables  of  Neptune 
in  that  for  1870;  and  Hill^s  tables  of  Venus  and  Newcomers  tables 
of  Uranus  in  that  for  1876. 

The  appendix  to  this  volume  contains  the  reduction  of  places  of  fund- 
amental stars  to  Newgomb's  right  ascensions  and  Auweb's  declinations. 

A  supplement  contains  tables  for  finding  the  latitude  of  a  place  by 
altitudes  of  the  pole-star. 

J.  H.  C.  COFFIN, 

Prof.  Math^  U,  S*  Naoifi  Su^ferinkndenL 
WASHUfOToir,  ,4prUf  1876. 
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NAVIGATORS. 
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JANUARY,  1879. 


AT  GREENWICH  APPARENT  NOON. 


1 

5 


I 


Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mod. 

Tues. 
Wed. 
Thur. 
Frid. 

Sat 


I 

5 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Apparent 
Right  Asoenaiou. 


h     in       8 

18  46  49.53 
18  51  14.38 

18  55  38.86 

19  0  2.93 
19  4  26.57 
19  8  49.76 

19  13  12.46 
19  17  34.66 
19  21  56.36 

19  26  17.50 
19  30  38.08 
19  34  58:07 

19  39  17.47 
19  43  36.24 
19  47  54.38 

19  52  11.87 

19  56  28.68 

20  0  44.78 

20  4  60.17 
20  9  14.84 
20  13  28.75 

20  17  41.90 
20  21  54.27 
20  26  5.85 

20  30  16.64 
20  34  26.61 
20  38  35.76 

20  22  44.08 
20  46  51.55 
20  50  58.18 
20  55  3.97 


Diif.  for 
1  hoar. 


11.043 
JJ.027 
ll.OlJ 

10.993 
10.975 
10.956 

10.935 
10.914 
10.892 

10.869 
10.845 
10.820 

10.795 
10.769 
10.742 

10.714 
10.685 
10.656 

10.626 
10.595 
10.564 

10.532 
10.499 
10.466 

10.431 
10.397 
10.363 

10.328 
10.294 
10.259 
10.223 


20  59  8.92  10.188 


ApparmU 
DeoUnation. 


// 


S.23  1  10.7 
22  56  0.4 
22  50  22.8 

22  44  18.1 
22  37  46.3 


Dlff.  for 
1  hour. 


+12.34 
13.49 
14.63 

15.76 
16.88 


22  30  47.6    18.00 


22  23  22.4 
22  15  30.8 
22    7  12.9 

21  58  29.0 
21  49  19.4 
21  39  44.4 

21  29  44.2 
21  19  19.0 
21     8  29.2 

20  57  15.01 
20  45  36.6 
20  33  34.4 

20  21  9.0 
20  8  20.4 
19  55    9.1 

19  41  35.7 
19  27  40.4 
19  13  23.3 

18  58  45.0 
18  43  46.1 
18  28  26.8 


19.10 
20.20 
21.28 

22.36 
23.42 

24.48 

25.52 

26.56 
27.58 

28.59 
29.59 
30.57 

31.54 
32.49 
33.43 

34.35 
35.26 
36.15 

37.02 
37.83 
38.72 


18  12  47.6  39.54 

17  56  48.9  40.34 

17  40  30.9,  41.13 

17  23  54.3  41.90 


S.  17     6  59.4  +42.66    16  16.06 


Semi- 
diameter. 


/» 


6  18.40 
6  18.40 
6  18.40 

6  18.40 
6  18.38 
6  18.36 

6  18.84 
6  18.31 
6  18.27 

6  18.22 
6  18.17 
6  18.12 

6  18.06 
6  17.99 
6  17.92 

6  17.84 
6  17.76 
6  17.67 

6  17.58 
6  17.48 
6  17.38 

6  17.28 
6  17.18 
6  17.07 

6  16.96 
6  16.84 
6  16.72 

6  16.60 
6  16.47 
6  16.34 
6  16.20 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paaaiDg 

the 
Merid- 
ian. 


71.09 
71.05 
71.00 

70.94 

70.88 
70.82 

70.76 
70.69 
70.62 

70.54 
70.46 
70.38 

70.30 
70.21 
70.12 

70.02 
69.92 
69.82 

69.72 
69.61 
69.51 

69.40 
69.29 
69.18 

69.07 
68.96 
68.85 

68.74 
68.63 
68.51 
68.40 


EqoatloiMf 

Time, 

tobe 

added  to 

ApparmU 

Tim4. 


m      8 

3  45.27 

4  13.48 

4  41.32 

5  8.76 

5  35.76 

6  2.31 

6  28.38 

6  53.96 

7  19.03 

7  43.55 

8  7.50 
8  30.88 

8  53.65 

9  15.81 
9  37.33 

9  58.21 
10  18.41 
10  37.90 

10  56.68 

11  14.74 
11  32.05 

11  48.59 

12  4.37 
12  19.36 

12  33.55 
12  46.93 

12  59.50 

13  11.22 
13  22.10 
13  32.14 
13  41.35 


Dlfflfor 
1  hour. 


68.28   13  49.72 


8 

1.183 
1.168 
1.151 

1.134 
1.115 
1.096 

1.076; 
1.055! 
1.033 1 

1.010 
0.986 
0.961; 

0.936 
0.910  i 
0.883 

0.856 
0.827 
0.798 

0.769 
0.738 
0.706 

0.674 
0.641 
0.608 

0.575 
0.541 
0.506 

0.471 
0.436 
0.400 
0.365 

0.331  ; 


None.— Mean  Time  of  the  Semidiameter  passing  may  be  foond  by  subtracting  O'.IS  from  the  Sidereal  Time. 
+  prefixed  to  the  hoorly  ohango  of  declination  indicates  that  souih  declinatiocs  are  decreasiiig. 


II. 


JANUAftY,  I8T9. 


8 


AT  GREENWICH  MEAN  NOON. 


o 


Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 


i 


1 

2 
3 

4 
5 

G 


THE  SUN'S 


KightAsoeusioD. 


Tues. 
Wed. 
Thur. 

7 
8 
9 

Frid. 

Sat. 

Sun. 

JO 
11 
12 

Mon. 

Tues. 

Wed. 

13 
14 
15 

Thur. 

Frid. 

Sat. 

16 
17 
18 

Sun. 
Mon. 
Tues. 

19 
20 
21 

Wed. 
Thur. 
Frid. 

22 
23 

24 

Sat. 

Sun. 

Mon. 

25 
26 
27 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

Sat. 

32 

h      m       8 

18  46  48.83 
18  51  13.59 

18  55  37.98 

19  0  1.97 
19  4  25.53 

19  8  48.64 

19  13  11.26 
19  17  33.39 
19  21  55.01 

19  26  16.08 
19  30  36.59 
19  34  56.52 

19  39  15.85 
19  43  34.56 
19  47  52.64 

19  52  10.07 

19  56  26.83 

20  0  42.88 

20  4  58.22 
20  9  12.84 
20  13  26.71 

20  17  39.82 
20  21  52.15 
20  26  3.70 

20  30  14.45 
20  34  24.39 
20  38  33.51 

20  42  41.80 
20  46  49.25 
20  50  55.86 
20  55  1.63 


Diff.  for 
I  hoar. 


8 

1.039 
1.034 
J. 008 

0.990 
0.972 
0.05.3 

0.932 
0.911 
0.889 

0.866 
0.842 
0.817 

0.792 
0.766 
0.739 

0.712 
0.G83 
0.654 

0.624 
0.593 
0.562 

0.530 
0.497 
0.464 

0.430 
0.396 
0.362 

0.327 
0.293 
0.258 
0.222 


Apparent 
DecliDation. 


S.23 


/# 


20  59     6.56   10.187 


1  11.5 
23  56  1.4 
22  50  24.0 

22  44  19.5 
22  37  47.9 
22  30  49.5 

22  23  24.5 
22  15  33.1 
22    7  15.5 


Dlff.for 
1  hoar. 


+12.33 
13.48 
14.62 

15.75 
16.87 
17.99 

19.09 
20.19 
21.27 


21  58  32.0  22.35 
21  49  22.7,  23.41 
21  39  48.0  24.47 


21  29  48.0  25.51 
21  19  23.i;  26.55 
21     8  33.7  27.57 


20  57  19.8;  28.58 

20  45  41.8  29.58 

20  33  39.9  30.56 

20  21   14.8  31.53 

20     8  26.6  32.48 

19  55  15.6  83.42 

19  41  42.5  34.34 

19  27  47.5  35.25 

19   13  30.7  36.14 


18  58  52.8  37.01 

18  43  54.2  37.87 

18  28  35.2  38.71 

I 

18  12  56.3  39.53 

17  56  57.9  40.33 

17  40  40.2  41.12 

17  24     3.9  41.89 

S.  17     7     9.2  42.65 


EqoAtiou  of 

Time, 

tob§ 

nbtraeUd 

fiVM 

Mean 
Time. 


DifCfor 
Ihoor. 


m       8 

3  45.19 

4  13.39 

4  41.22 

5  8.66 

5  35.66 

6  2.21 

6  28.27 

6  53.84 

7  18.90 

7  43.42 

8  7.37 
8  30.74 

8  53.51 

9  15.67 
9  37.19 

9  58.07 
10  18.27 
10  37.76 

10  56.54 

11  14.60 
11  31.91 

11  48.46 

12  4.24 
12  19.23 

12  33.42 
12  46.81 

12  59.38 

13  11.11 
13  22.00 
13  32.05 
13  41.26 


13  49.64  0  331 


8 

i.ia3 

1.168 
1.151 

1.134 
1.115 
1.096 

1.076 
1.055 
1.033 

1.010 
0.986 
0.961 

0.936 
0.910 
0.883 

0.856 
0.827 
0.798 

0.769 
0.738 
0.706 

0.674 
0.641 
0.608 

0.675 
0.541 
0.506 

0.471 
0.436 
0.400 
0.365 


Sidereal 

Time 

or 

Right  Asoensioii 

of 

Mean  Snn. 


h     m       8 

18  43  3.64 
18  47  0.20 
18  50  56.76 

18  54  53.31 

18  58  49.87 

19  2  46.43 

19  6  42.99 
19  10  39.55 
19  14  36.11 

19  18  32.66 
19  22  29.22 
19  26  25.78 

19  30  22.34 
19  34  18.89 
19  38  15.45 

19  42  12.00 
19  46  8.56 
19  50  5.12 

19  54  1.68 

19  57  58.24 

20  1  54.80 

20  5  51.35 
20  9  47.91 
20  13  44.47 

20  17  41.03 
20  21  37.58 
20  25  34.14 

20  29  30.69 
20  33  27.25 
20  37  23.81 
20  41  20.37 

20  45  16.92 


MOTK.— The  Semldiameter  for  Mean  Noon  may  ho  assumed  the  same  as  that  for  Apparent  Noon. 
4-  preAsed  to  the  hourly  change  of  declination  indicates  that  soath  declinations  are  deoreafing. 


UifT.  tor  1  hour. 

-|-9».8565 
(Table  lU.) 
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III. 


5 
I 


1 

2 
8 

4 
5 
6 

7 

8 
9 

10 
11 
12 

18 

14 
15 

16 
17 
18 

1» 
20 
21 

22 
28 
24 

25 

26 
27 

28 
29 
80 
81 


AT  GREENWICH  MEAN  NOON. 


I 
I 


1 
2 
8 

4 
5 

6 

7 
8 
9 

10 

11 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
28 
24 

25 
26 
27 

28 
29 
80 
81 


THE  SUN^S 


Trus  LOKGITUPE. 


II 


280  45  56.4 

281  47    6.0 

282  48  15.2 

288  49  24.0 

284  50  82.4 

285  51  40.6 

286  52  48.6 

287  58  56.8 

288  55    8.6 

289  56  11.1 

290  57  18i; 

291  68  25.0 

292  58  81.6 

294  0  38.1 

295  1  44.5 

296  2  50.7 

297  8  56.5 

298  5    2.0 

299  6    7.1 

800  %  11.8 

801  8  15.9 

802  9  19.4 
808  10  22.2 

804  11  24.1 

805  12  24.8 
306  18  24.7 

807  14  28.5 

808  15  20.9 
309  16  17.1 

810  17  12.0 

811  18    5.6 


32      82     812  18  58.0 


// 


45  41.8 

46  51.2 

48  0.2 

49  8.8 

50  17.1 

51  25.1 

52  82.9 

53  40.4 

54  47.7 

55  54.9 

57  1.8 

58  8.4 

59  14.8 

0  21.1 

1  27.4 

2  88.4 

8  39.0 

4  44.8 

5  49.2 

6  53.7 

7  57.7 

9  1.0 

10  8.6 

11  5.8 

12  6.0 

13  5.7 

14  4.2 

15  1.5 

15  57.6 

16  52.4 

17  45.8 

18  88.0 


pur.  for 
Iboor. 


62.90 
59.89 

52.88 

52.86 
5^85 
52.84 

52.88 
62.82 
52.81 

62.80 
52.79 
52.78 

62.78 
52.77 
52.76 

62.75 
52.74 
62.72 

62.70 
62.68 
62.66 

62.63 
52.59 
52.65 

52.51 
52.46 
62.42 

62.37 
62.32 
62.26 
62.21 


152.16 


LATITOPB 


+0.82 
0.83 
0.82 

0.28 

0.19 

+0.10 

-0.02 
0.15 
0.29 

0.42 
0.55 
0.66 

0.75 
0.81 
0.85 

0.85 
0.84 
0.80 

0.71 
0.61 
0.49 

0.36 

0.22 

^0.09 

+0.02 
0.12 
0J21 

0.27 
0.28 
0.28 
0.24 

+0.19 


LogMrithm 

of  the 

BAdlaaYeotor 

of  the 

BwOi. 


9.9926576 
.9926554 
.9926558 

.9926586 
.9926641 
.9926725 

.9926836 
.9926978 
.9927147 

.9927346 
.9927572 
.9927824 

.9928102 
.9928405 
.9928781 

.9929079 
.9929448 
.9929885 

.9980289 
.9980660 
.9981098 

.9931553 
.9982023 
.9982508 

.9983006 
.9983519 
.9934049 

.9934597 
.9935162 
.9935746 
.9936849 

9.9986973 


Diff.  for 
1  hoar. 


-  1.4 
-0.4 
+  0.6 

1.7 
2.9 
4.1 

6.2 
6.4 
7.0 

8.8 

9.9 

11.0 

12.0 
13.0 
13.9 

14.8 
15.7 
16.5 

17.2 

17.9 
18.6 

19.2 
19.9 
20.6 

21.1 
21.7 
22.4 

23.2 
23.9 
24.7 
23.6 

+26.5 


M««n  Time 

of 
BlderealOk. 


n     m      8 

5  16  4.48 
5  12  8.52 
5    8  12.61 

5  4  16.71 
5  0  20.80 
4  56  24.89 

4  52  28.98 
4  48  33.05 
4  44  37.14 

4  40  41.23 
4  36  45.82 
4  82  49.40 

4  28  53.49 
4  24  57.58 
4  21     1.66 

4  17  5.76 
4  13  9.85 
4    9  13.94 

4  5  18.03 
4  1  22.11 
8  57  26.20 

3  53  80.29 
8  49  34.38 
3  45  38.46 

8  41  42.55 
8  87  46.64 
8  83  50.78 

8  29  54.82 
3  25  58.91 
3  22  3.00 
3  18  7.09 

3  14  11.18 


Mont  A  conmpomd*  to  fho  trttM  eqnfaioz  of  the  diie,  A'  to  the  wecM  ecpilQOz  of  Jtaaurj  (H.O. 


Dlit  for  1  hour. 
— 9*.8296 
(TabUn.) 
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GREENWICH  MEAN  TIME. 


S 


1 

2 
8 

4 

5 
6 

7 
8 
9 

10 

n 

13 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

25 
26 
27 

28 
29 
SO 
81 

32 


THE  MOON^S 


SSHtDIAMXTXR. 


Noon. 


/        it 

4  4a2 
4  60.1 

4  54.6 

5  1.5 
5  10.2 
5  20.0 

5  80.2 
5  40.2 
5  49.2 

5  56.8 

6  2.7 
6    6.8 

6  9.2 
6  10.2 
6    9.8 

6  8.3 
6  5.5 
6     1.5 

5  56.3 
5  49.7 
5  41.7 


5 
5 
5 

5 
4 
4 


32.9 
23.8 
13.8 

5.0 
67.5 
51.8 


4 

4 


48.7 
48.0 
4  60  Ji 
4  55.4 


15    32 


Midnight. 


14  4^:8 
14  62.1 

14  57.8 

15  5.6 
15  15.0 
15  25.1 

15  85.8 
15  44.8 

15  53.2 

16  0.0 
16    5.0 

16    8.2 

16  9.9 
16  10.2 
16    9.2 

16  7.0 
16    3.7 

15  59.1 

16  53.1 

15  45.8 
15  37.4 

15  28.1 
15  18.5 
15    9.8 

15  ).l 
14  54.5 
14  49.9 

14  47.9 

14  48.8 

14  52.5 

14  58.9 

15  8.0 


HOniZONTAIr  PARALLAX. 


Noon. 


54  li.O 
54  19.9 

54  36.7 

55  1.9 

55  83.7 

56  9.7 

56  47.4 

57  24.0 

57  57.1 

58  25.0 

58  46.6 

59  1.6 

59  10.5 
59  13.9 
59  12.6 

59  6.9 
58  57.0 
58  42.5 

68  28.1 
57  58.6 
57  29.4 

56  56.6 
56  21.6 
55  46.8 

55  14.5 
54  46.9 
54  26.8 


Diff.  for 
llioar. 


+0.07 
0.60 
0.88 

1.80 
1.43 
1.^ 

1.66 
1.46 
1.9d 

1.04 
0.76 
0.60 

0.36 
+0.04 
-0.16 

Odd 
0.50 
0.71 

0.91 
1.12 

1.42 
1.47 
1.40 

1.26 
1.01 
0.68 


54  14.4 1  -0.30 
54  12.0  +0.12 
54  20.8     0.46 


54  39.1 


0.08 


55     7.8    +1.39 


Midnight. 


54  1^.1 
64  27.2 

54  48.4 

55  17.1 

55  51.3 

56  28.6 

67    6.0 

67  41.1 
58  11.8 

58  36.6 

68  54.9 

69  6.8 

69  12.8 

59  13.9 
59  10.8 

59  2.5 
58  50.4 
58  33.4 

58  11.5 

57  44.5 
57  13.8 

56  39.2 
66  4.0 
55  30.2 

55  0.0 
54  35.7 
64  19.2 


Dlff.  for 
Ihoor. 


+0.26 
0.70 
1.06 

1.83 
1.60 
1.67 

1.63 
1.S8 
1.36 

0.90 
0.63 
0.37 

+0.14 

-0.06 

0.23 

0.41 
0.60 
0.81 

1.02 
1.21 
1.36 

1.46 
1.46 
J. 34 

1.15 

0.85 
0.50 


64  11.9;  -0.09 
54  14.8!  +0.34 
54  28.4  \  0.78 
54  52.2:     1.19 


55  25.6 


+1.56 


■XRJDtAV  PAtSAGX. 


h      m 

6  86.9 

7  20.8 

8  6.7 

8  56.5 

9  49.6 

10  44.8 

11  40.8 

12  35.9 
18  29.0 

14  19.8 

15  8.8 

15  56.9 

16  45.8 

17  85.3 

18  27.9 

19  23.7 

20  22.4 

21  22.8 

22  22.5 
28  19.6 

6 

0  12.7 

1  1.7 

1  46.9 

2  29.4 

3  10.3 

3  50.7 

4  31.5 

5  13.8 

6  58.6 

6  46.3 

7  37.2 


Blit  for 
Ihoor. 


1.76 
1.87 
2.01 

9.15 
2.27 
2.33 

2.32 
2.26 
2.16 

2.07 
2.02 
2.00 

2.04 
2.13 
2.26 

2.40 
2.50 
2.52 

2.44 

2.30 


2.12 
1.95 
1.82 

1.73 
1.68 
1.69 

1.73 
1.81 
1.93 
2.06 

2.19 


AGX. 


Noon. 


d 
8.6 

9.6 
10.6 

11.6 
12.6 
13.6 

14.6 
15.6 
16.6 

17.6 
18.6 
19.6 

20.6 
21.6 
22.6 

23.6 
24.6 
25.6 

26.6 
27.6 
28.6 

0.0 
1.0 
2.0 

3.0 
4.0 
5.0 

6.0 
7.0 
8.0 
9.0 

10.0 
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JANUARY,  18T9. 


V. 


GREENWICH  MEAN  TIME. 

THE  MOOITS  BIGHT  ASCEKSIOK  AND  DECLINATION. 

Hour. 

Right  AM0MioB. 

Dim 

forlm. 

DeeHiMitioii. 

Diit 
forlm. 

Hour. 

Bight  AHMBrion. 

DilL 
ftirlm. 

DeeHiMtiaB. 

Diff. 
forlm. 

1 

WED 

NESI 

)AY  1. 

FRIDAY   3. 

1 

h    m      a 
1     8  42.73 

• 

O          1           II               II 

h    m      a 

• 

O         1         u 

w 

0 

1.8607 

N.12  48  48.7 

1U868 

0 

2  42    6J36 

9JI680 

N.21    9  21.8 

8.664 

!     1 

1  10  33^ 

1JBS38 

13    0  39.4 

11.890 

1 

2  44  10.06 

9.0649 

21  17  59.0 

8.575 

2 

1  12  25.19 

1.8571 

13  12  27.1 

11.771 

2 

2  46  14.07 

9.0006 

21  26  30.8 

8.485 

3 

1  14  16.71 

1M03 

13  24  11.9 

11.789 

3 

2  48  ia40 

9.0748 

21  34  57J2 

8.984 

i     4 

1  16    a42 

l.l«3& 

13  a5  5a7 

11.679 

4 

2  50  23.06 

941803 

21  43  lai 

8J03 

5 

1  18    0.3:3 

1.8818 

13  47  32.5 

1IUB9 

5 

1      2  52  28.04 

ij0857 

21  51  33.6 

ajil9 

:    6 

1  19  52.43 

i.8mi 

13  50    8.*^ 

11.571 

6 

2  54  33.34 

9L0011 

21  59  43.5 

8ai8 

7 

1  21  44.74 

1.8796 

14  10  41.0 

11.518 

7 

2  56  38.97 

9U1865 

22    7  47.8 

8.699 

8 

1  23  37.26 

1.8773 

14  22  10.5 

11.464 

8 

2  58  44.92 

9.1018 

22  15  46.3 

7.887 

9 

1  25  30.00 

1.8807 

14  33  36.7 

11.410 

9 

3    0  51.20 

9.1073 

22  23  39.0 

7.890 

.    10 

1  27  22.95 

1.8843 

14  44  59.7 

ll..%6 

10 

3    2  57.80 

9.1197 

22  31  25i) 

7.733 

i   11 

1  29  16.12 

1.8H8I 

14  56  10.4 

11.301 

11 

3    5    4.73 

9.1189 

22  39    7.0 

7.6S5 

1    12 

1  31     9.52 

1.8*18 

15    7  35ij 

1IJ845. 

12 

3    7  11.99 

9.1987 

22  46  42.1 

7.695 

:  13 

1  33    3.14 

1.8056 

15  18  48.8 

11.188 

13 

3    9  19.58 

9^989 

22  54  11.2 

7w495 

14 

1  34  56.99 

1.8805 

15  29  58J} 

11.190 

14 

3  11  27.49 

9.1346 

23    1  34.3 

7JSH 

15 

1  36  51.08 

1JW94 

15  41     4.4 

11U)79 

15 

3  13  35.7;j 

9.1401 

23    8  51.3 

7.939 

16 

1  t]8  45.40 

1.9073 

15  52    7.0 

11.019 

16 

3  15  44;^ 

9.1456 

23  16    2.1 

7U98 

17 

1  40  39.96 

1.91M 

16    3    5.9 

10.969 

17 

3  17  .53^20 

9.1510 

23  23    a6 

7J« 

18 

1  42  34.77 

1.9155 

16  14     1.2 

10.891 

18 

3  20    2.42 

9.1564 

23  30    4.8 

6J»18 

VJ 

1  44  29.821 

1U»IM 

16  24  52.8 

10.898 

19 

3  22  11.97 

9J618 

23  36  56.7 

6.819 

20 

1  46  25.121 

1JB938 

16  .*i5  40.7 

10.767 

20 

3  24  21.85 

9.1613 

23  43  42i2 

6.108 

1  21 

1  48  20.68 

1.8961 

16  46  24.9 

10.705 

21 

3  26  32.05 

9.1797 

23  50  21.1 

6J04 

=   22 

1  50  16.49 

1.93S3 

16  57    5.3 

10.640 

22 

3  28  42.58 

9.1789 

23  56  53.5 

6.485 

23 

1  52  12.56 

1.8367 

N.17    7  41.7 

10.574 

23 

3  30  5a43l 

9^836 

N.24    3  19.3 

6J74 

THL 

fRSD. 

• 

A.Y  2. 

SAT 

URDj 

IT  4. 

0 

1  54    8.89 

IJMll 

N.17  18  USt 

lOJiOO 

0 

3  33    4.61 

9.1880 

NJM    9  3a4 

6J88 

1 

1  56    5.49 

1.8450 

17  28  42.8 

10.443 

1 

3  35  16.11 

9.1843 

24  15  5D.8 

6.160 

1     2 

1  58    2.36 

1.9500 

17  ;»    7.4 

10.375 

2 

3  37  27.93 

9.1887 

24  21  56.4 

6097 

3 

1  59  59.49 

\J9^4& 

17  49  27  8 

10.306 

3 

3  39  40.07 

9.9050 

24  27  55.2 

5JI93 

;     4 

2     1  56.90 

1.8508 
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15.868 

22 

9  57  15.11 

9.1491 

10  12  40.4 

14.686 

22 

1 1  38  42.9i) 

9.1067 

2  13  40.4 

15.857' 

23 

9  59  23.98 

9.1466 

9  57  5a9 

14.759 

23 

11  40  49.42 

9.1077 

2  29  31.6 

15.847' 

24 

10    1  :«.70 

9.1449 

N.  9  43  10.1 

14.806 

24 

11  42  5.5.91 

9.1067 

a  2  45  22.1 

1    15.835 

Yin. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  A8CENSI0K  AND  DECLINATIOM. 

Hour. 

Bight  Atoentloti. 

DIff. 
fcrlBi. 

DeoUmtkm. 

x>ut 

fbrlm. 

HiMur. 

BiO^tAMensIoii. 

in  im. 

IMC 
forlm. 

MO 

NDA1 

r  18. 

WEDNESDAY  15. 

0 

n  43  55I91 

• 

9.1W7 

S.  8  4IJ23':i 

15.836 

0 

13  36  51*07 

• 
9.9488 

8.1/44  24.5 

13.506 

1 

11  45    3.47 

9.1099 

3    1  11.8 

15.899 

1 

13  39    ai3 

9.9533 

14  57  56.0 

13.463 

3 

11  47    9.10 

9.1111 

8  17    0.7 

J5.807 

3 

13  31  31.47 

9.9579 

15  11  22.4 

13.388 

3 

11  49  15.80 

9.1193 

3  33  48.6 

15.790 

3 

13  33  37.08 

9.9694 

15  24  4a7 

13.319 

4 

11  51  33.58 

9.1197 

8  48  35.5 

15.773 

4 

13  35  52.96 

9.9671 

15  37  59.8 

13.993 

5 

11  53  39.45 

9.1180 

4    4  31.4 

15.754 

5 

13  38    9.13 

9.9718 

15  51  10.5 

13J33 

6 

11  55  36.41 

9.11C7 

4  30    6.0 

15.733 

6 

13  40  35.58 

9.9766 

16    4  15.8 

134)49 

7 

11  57  43.46 

9.1184 

4  35  49.3 

15.711 

7 

13  42  42.32 

9.9813 

16  17  15.6 

19.951 

8 

11  59  50.63 

9.1909 

4  51  31.3 

15.688 

8 

13  44  59.34 

tfJ8861 

16  30    9.9 

19.857 

9 

13    1  57.88 

9.1919 

5    7  11.9 

15.664 

9 

13  47  16.65 

9.9910 

16  42  58.5 

19.769 

10 

13    4    5.35 

9.1936 

5  33  51.0 

15.637 

10 

13  49  34J26 

9.9090 

16  55  41.3 

19.665 

11 

13    6  13.74 

9.1956 

5  38  28.4 

15.600 

11 

13  51  52.16 

9.3008 

17    8  18.3 

19.567 

12 

13    8  20.34 

9.1976 

5  54    4.1 

]ft..580 

13 

13  54  10.35 

9.9007 

17  20  49.4 

19.467 

13 

13  10  28.07 

9.1990 

6    9  38.0 

154»50 

13 

13  56  28.84 

9.3107 

17  33  14.4 

193)6 

14 

13  12  35.93 

9.1090 

6  25  10.1 

15.018 

14 

13  58  47.63 

9.3157 

17  45  33.3 

19J963 

15 

13  14  43.91 

9.1949 

6  40  40J2 

15.485 

15 

14    1    6.72 

9.3907 

17  57  46.0 

19.159 

16 

13  16  52.03 

9.1366 

6  56    8.3 

15.450 

16 

14    3  26.12 

9.3B58 

18    9  52.4 

19.053 

17 

13  19    0.30 

9.1301 

7  11  34.2 

15.413 

17 

14    5  45.82 

9.3308 

18  21  52.4 

114M7  ! 

18 

13  31    8.72 

9.1416 

7  26  57i) 

15.376 

18 

14    8    5.82 

9.3350 

18  33  46.0 

11.839 

19 

13  33  17.39 

9.1449 

7  42  19.3 

15.337 

19 

14  10  26.13 

9.9411 

18  45  33.1 

11.796 

30 

13  35  36.02 

9.1468 

7  57  38.3 

15.906 

30 

14  12  46.75 

9.9409 

18  57  13.4 

11.615 

31 

13  27  34.90 

9.1404 

8  12  54.8 

15.964 

31 

14  15    7.67 

9.3519 

19    8  46.9 

11.509 

33 

12  29  43.95 

9.18S 

8  28    8.8 

15.911 

33 

14  17  28.90 

9.9664 

19  20  13.6 

11.38R 

33 

13  31  5ai7 

9.U61 

S.  8  43  30.1 

15.166 

38 

14  19  50.44 

9.0616 

8. 19  31  33.5 

11J73 

TUl 

:8DA 

r  14. 

THU 

RSDJ 

LY  16. 

, 

0 

13  34    3.5^ 

9.1580 

8.  8  58  28.7 

15.190 

0 

14  33  13.30 

9.9668 

8.19  43  46.4 

11.156 

1 

13  36  13.13 

9.1611 

9  13  34.5 

154)79 

1 

14  34  34.46 

9.3719 

19  53  53.2 

11.037 

3 

13  38  21.89 

9.1649 

9  28  37.4 

15.099 

3 

14  36  56.93 

9.9771 

30    4  50.8 

lOJlO 

3 

13  40  31.83 

9.1673 

9  43  37.2 

14.971 

3 

14  29  19.71 

9.9899 

30  15  43.1 

10.794 

4 

13  43  41.96 

9.1705 

9  58  33.9 

144)19 

4 

14  31  42.80 

9.9874 

20  26  26.1 

10.679 

5 

13  44  53.29 

9.1736 

10  13  27.5 

14.666 

5 

14  34    6.20 

9.9096 

20  37    2.7 

104»48 

6 

13  47    3.82 

9.1779 

10  28  17.8 

14.811 

6 

14  36  29.90 

9.9976 

30  47  31.8 

10.499 

7 

12  49  13.55 

9.1806 

10  43    4.6 

14.754 

7 

14  38  53.91 

9.4097 

30  57  53.8 

10.994 

8 

12  51  24.49 

9.1049 

10  57  48.3 

14.606 

8 

14  41  18.23 

9.4079 

31    8    7.1 

10.165 

9 

12  53  35.&5 

9.1878 

11  12  28.3 

14.636 

9 

14  43  42.86 

9.4190 

31  18  13.1 

10.085 

10 

13  55  47.03 

9.1014 

11  27    4.6 

14.575 

10 

14  46    7.79 

9.4180 

31  28  11.3 

9.904 

11 

13  57  58.62 

9J0S0 

11  41  37.3 

14.513 

11 

14  48  33.02 

9.4931 

21  38    1.6 

0.771 

13 

13    0  10.43 

9.1088 

11  56    6.2 

14.440 

13 

14  50  58.56 

9.4089 

31  47  43.8 
21  5747.9 

9.636 

13 

13    3  22.47 

9.9097 

12  10  31.2 

14.383 

13 

14  53  24.40 

9.4331 

9.601 

14 

13    4  34.75 

9.9006 

12  24  52.2 

14.317 

14 

14  55  50.53 

9.4380 

22    6  43.9 

9.365 

15 

13    6  47.26 

9.9106 

12  39    9J2 

14J948 

15 

14  58  16.96 

9.4490 

32  16    1.7 

9.997 

16 

13    9    0.01 

9.9146 

13  53  22.0 

14.178 

16 

15    0  43.68 

9.4478 

33  35  11.1 

94)87 

17 

13  11  13i)] 

9.9187 

13    7  30.6 

14.107 

17 

15    3  10.69 

9.4897 

33  34  13.1 

84)47 

18 

13  13  26.25 

9jn98 

13  21  34i) 

14UI35 

18 

15    5  38.00 

9^4575 

33  43    4.7 

8.805 

19 

13  15  39.74 

9J870 

13  ;i5  34.8 

13.960 

19 

15    8    5.59 

9.4689 

33  51  48.7 

6.669 

SO 

13  17  53.49 

9L9919 

13  49  30.1 

13.883 

30 

15  10  33.46 

9.4668 

23    0  24.1 

8.517 

31 

13  20    7.49 

9.9955 

14    3  20.8 

13.806 

31 

15  13    1.61 

9.4715 

33    8  50.7 

8.370 

33 

13  23  21.75 

9JS90 

14  17    6.8 

13.797 

32 

15  15  30.04 

9.4709 

33  17    8.5 

8.993 

33 

13  34  36^28 

9.9443 

14  30  48.1 

13.647 

38 

15  17  58.75 

9.4807 

33  35  17.5 

8.076 

31 

13  36  51.07 

9.9488 

S.14  44  24.5 

13.568 

34 

15  20  27.73 

9.4851 

S.3li  33  17.6 

7J97 

10 
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GREENWICH  MEAN  TTMR. 

Hour. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Right  Aacttision. 

Diff. 
forlm. 

PeclinaUoD. 

Diff. 
fori  ID. 

Hour. 

lUght  AacenaiMi. 

Diff. 
forlm. 

DecuuMiou. 

Diff. 
for  1  ni. 

¥R 

IDA^ 

^  17. 

SUNDAY  19. 

■ 

h     m      • 

• 

O          /          // 

/# 

h      m     B      1    8 

O                     It 

#/ 

0 

15  20  27.72 

9.4851 

S.23  33  17.6 

7.997 

0 

17  23    5.94 

9.5781 

S.26  44  59.9 

40.144 

1 

15  22  56.96 

a.4895 

23  41    8.7 

7.776 

1 

17  25  40.59 

9.6767 

26  44  46.0 

0.318 

2 

15  25  26.46 

0.4939 

23  48  50.7 

7.694 

2 

17  28  15.15 

9.5759 

26  44  21.7 

0.493 

3 

15  27  56.23 

8.4983 

23  56  23.6 

7.473 

3 

17  30  49.61 

9.5736 

26  43  46il 

0.667 

4 

15  30  26.25 

3.5033 

24    3  47.3 

7.318 

4 

17  33  23.98 

9.5719 

26  43    1.7 

0.840 

5 

15  32  5a5] 

2.50^ 

24  11     1.8 

7.163 

5 

17  35  58.24 

3.^700 

26  42    6.1 

1.013 

U 

15  35  27.02 

9JSJ05 

24  18    6i) 

7.007 

6 

17  38  32.38 

9.5679 

26  41     0.1 

1.167 

7 

15  37  57.77 

9.5145 

24  25    2.6 

6.850 

7 

17  41    a39 

9.5658 

26  39  43.7 

1.359 

8 

15  40  2e.76 

S.51»3 

24  31  48.9 

6.699 

8 

17  43  40.27 

9.5635 

26  38  17.0 

1J&31 

1) 

15  42  59.97 

9.5991 

24  38  25.7 

6.533 

9 

17  46  14.01 

9.5610 

26  36  40.0 

1.709 

10 

15  45  31.41 

9J»958 

24  44  52.9 

6.373 

10 

17  48  47.5^ 

9.5583 

26  34  52.8 

i.8rj 

11 

15  48    3.07 

Qjsasb 

24  51   10.4 

6J919 

11 

17  51  21.01 

9.5556 

26  32  55;3 

9.043 

12 

15  50  34.95 

9.5330 

24  57  18.3 

6.051 

12 

17  53  54.26 

9A'»7 

26  30  47.6 

2J213 

13 

15  53    7.03 

9.5364 

25    3  16.5 

5.887 

13 

17  56  27.34 

9.5497 

26  28  29.8 

2.381 

14 

15  55  39.31 

9.5397 

25    9    4.8 

5.793 

14 

17  59    0.23 

9.5465 

26  26    1.9 

3.550 

15 

15  58  11.79 

9.5499 

25  14  43.3 

5.559 

15 

18    1  32.92 

9.5439 

26  23  23.8 

2.718 

16 

16    0  44.46 

9.5460 

25  20  11.9 

5.394 

16 

18    4    5.41 

9.5398 

26  20  35.7 

3.884 

17 

16    3  17.31 

9.5490 

25  25  30.6 

5.998 

17 

18    6  37.70 

9.5363 

26  17  37.7 

3.050 

18 

16    5  50.34 

9.5519 

25  30  39.3 

5.061 

18 

18    9    9.77 

3.5397 

26  14  29.7 

3.916 

19 

16    8  23.54 

9.5547 

25  35  37.9 

4.893 

19 

18  11  41.62 

3.5389 

26  11  11.8 

3.380 

20 

16  10  56.i)0 

9.5573 

25  40  26.5 

4.7S6 

20 

18  14  13.24 

3.5950 

26    7  44.1 

3.543 

21 

16  13  30.42 

9.5599 

25  45    5.0 

4.657 

Jft 

18  16  44.62 

9.5909 

26    4    6.7 

3.70S 

22 

16  16    4.0J) 

2.5633 

25  49  33.3 

4.387 

22 

18  19  15.75 

9.5168 

26    0  19.5 

3.867 

23 

16  18  37.90 

9.5646 

S.25  53  51.4 

4.917 

23 

18  21  46.63 

9.5196 

8.25  56  22.6 

4.097 

SAT3 

URDA 

lY  18. 

MONDAl 

I  20. 

0 

16  21  1 1.84 

9.5667 

S.25  57  59.4 

4UM7 

0 

18  24  17.26 

3.5083 

S.25  52  16.2 

4.187 

1 

16  23  45.91 

9.5688 

26    1  57.1 

3.875 

1 

18  26  47.62 

9.5038 

25  48    OSi 

4.346 

2 

16  26  20.10 

9.5708 

26    5  44.4 

3.709 

.   2 

18  29  17.71 

9.4909 

25  43  34.7 

4.504 

3 

16  28  54.40 

9.5796 

26    9  21.4 

3.530 

3 

18  31  47.52 

9.4944 

25  38  59.7 

4.669 

4 

16  31  28.81 

9.5743 

26  12  48.0 

3.357 

4 

18  34  17.04 

9.4896 

25  34  15;) 

4.817 

5 

16  34    3.31 

9.575b 

26  16    4.2 

3.184 

5 

18  36  46.27 

9.4847 

25  29  21.7 

4.970 

6 

16  36  37.90 

9.6779 

26  19  10.1 

3.011 

6 

18  39  15.21 

9.4798 

25  24  18.9 

5.193 

7 

16  39  12.57 

9.5784 

26  22    5.5 

9.837 

7 

18  41  43.85 

3.4746 

25  19    6.9 

5^276 

8 

16  41  47.31 

9.5795 

26  24  50.5 

9.669 

8 

18  44  12.17 

9.4694 

25  13  45.7 

5.498 

9 

16  44  22.11 

9.5805 

26  27  25.0 

9.487 

9 

18  46  40.18 

9.4649 

25    8  15.5 

5.578 

10 

16  46  56.97 

2.5814 

26  29  49.0 

9.319 

10 

18  49    7.87 

9.4588 

25    2  36.3 

5.797 

11 

16  49  31.88 

9.5891 

26  32    2.5 

9.138 

11 

18  51  35.24 

9.4534 

24  56  48.3 

5.874 

12 

16  52    6.82 

9.5896 

26  34    5.6 

1.963 

12 

18  54    2iJ8 

9.4478 

24  50  51.5 

6.090 

13 

16  54  41.79 

9.5830 

26  a5  58.1 

1.787 

13 

18  56  28.98 

3.4493 

24  44  45.9 

6.165 

14 

16  57  16.78 

9.5833 

26  37  40.0 

lUUl 

14 

18  58  55.34 

9.4366 

24  38  31.7 

.6.308 

15 

16  59  51.79 

9.5835 

26  39  11.4 

1.436 

15 

19    1  21.37 

9.4309 

24  32    6.9 

6.451 

16 

17    2  26.80 

9.5834 

26  40  32.3 

1.960 

16 

19    3  47.05 

9.4950 

24  25  37.6 

6.599 

17 

17    5    1.80 

9.5839 

26  41  42.6 

1.084 

17 

19    6  12.37 

9.4191 

24  18  57.8 

6.739 

18 

17    7  36.79 

9.5830 

26  42  42.4 

0.908 

18 

19    8  37.34  2.4139 

24  12    9.7 

6.870 

19 

17  10  11.76 

9Ji896 

26  43  31.6 

0.732 

19 

19   11      U)5i  9.4079 

24    5  13.4 

7.008 

20 

17  12  46.70 

2.5819 

26  44  10.3 

0.557 

20 

19  13  20.20  2.4011 

•    'Zi  58    8.8 

7.144 

21 

17  15  21.59 

2.5811 

26  44  38.5 

0.389 

21 

19   15  50.08    9.3949 

23  50  56.1 

7.978 

22 

17  17  56.43 

2.5809 

26  44  56.2 

0.907 

22 

19   18   13.59    2.3887 

23  43  35.4 

7.411 

23 

17  20  31.22 

2.5799 

26  45    3.3 

-04131 

23 

19  20  36.72  2.3894 

23  36    6.8 

7.549 

24 

17  23    5.94 

2.5781 

S.26  4J  59.9 

40.144 

24 

19  22  59.48  2.3768 

S.23  28  30.3 

7.673 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

BightABoeiwioD. 

Biff, 
forlm. 

BeoUiwUoii. 

Dlff. 
forlm. 

Hoar. 

Right  Asoenmon. 

Diff. 
for  1  m. 

DeoUnation. 

Diff. 
for  1  m. 

TUI 

36DA 

Y  21. 

THUE8DAT  88. 

b    m      • 

S 

0         f         II    \      '  tl 

h    m      • 

• 

O          1           II 

II 

0 

19  23  59.48 

8.37<» 

S.23  28  30.3 

1JS1Z 

0 

21    9  29.04 

9.0651 

S.15  18    1.1 

19J»9 

J 

19  25  21.86 

9.3688 

23  20  46.0 

7.808 

1 

21  11  32.77 

94)683 

15    5  47.1 

19.961 

2 

19  27  43.86 

9.3034 

23  12  54.1 

7J»8 

2 

21  13  36.15 

9.0535 

14  53  29.7 

19.318 

3 

19  30    5.47 

9.3570 

23    4  54.6 

8.055 

3 

21  15  39.19 

9.0477 

14  41     8.9 

19.375 

4 

19  32  26.70 

9.3S06 

22  56  47.5 

8.180 

4 

21  17  41.88 

9.0490 

14  28  44.7 

19.439 

5 

19  34  47.54 

9.3441 

22  48  33.0 

8.309 

5 

21  19  44.23 

9.0363 

14  16  17.1 

19.487 

6 

19  37    7.99 

9.3375 

22  40  11.2 

8.494 

6 

21  21  4a24 

9.0307 

14    3  46.3 

19^18 

7 

19  39  28.04 

9.3309 

22  31  42.1 

8JM5 

7 

21  23  47.92 

9.0969 

13  51  12.4 

19.581 

8 

19  41  47.70 

9.3944 

22  23    5.8 

&663 

8 

21.25  49.27 

9.0187 

13  38  35.4 

19.641 

9 

19  44    6.97 

9.3178 

22  14  22.5 

8.780 

9 

21  27  50.29 

9.0143 

13  25  55.5 

19.688 

10 

19  46  25.84 

9.3119 

22    5  32J2 

8.886 

10 

21  29  50.99 

9.0080 

13  13  12.7 

19.737 

Jl 

19  48  44.3! 
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30  58  36J9 

8.783 

8.0394 

8J97 

g 

3  41    3.30 

8.0378 

21    7  16.1 

8.809 

H        1>      m 

9 

3  43    5.73 

iJMOO 

31  15  50.0 

8.581 

O  Full  Moon 

l«. 

.    7  28  47.7 

10 
11 
13 

3  45    8.40 
3  47  11.36 
3  49  14.63 

8.0468 
8.0518 
80)668 

31  34  18.6 
31  33  41.9 
31  40  594) 

8.433 
8.314 
8.854 

C  Last  Quai 
#  New  Mooi 

1           " 

ter, . 

11,     . 

.  14  28    2.5 
.  21  28  51.1 

13 

3  51  18.18 

9.0618 

31  49  13.4 

8.109 

}  First  Quai 

rter,. 

.  29  3S  44.6 

14 
15 

3  58  33.04 
3  55  36.19 

8^0667 

31  57  19.3 
33    5  30.7 

80M» 
7.977 

« 

16 

3  57  30.64 

8.0767 

33  13  16.5 

7.883 

d      k 

17 

3  59  35.40 

8.0818 

33  31    6.6 

7.788 

C  Perigee,. 
C  Apogee,. 

^    # 

.    »    14    5.1 

18 
19 

3    1  40.46 
3    3  45.83 

90)868 
9J0919 

33  38  51.0 
33  36  39.G 

70199 
7J»6 

•    • 

.    ,  28  17.6 

30 

3    5  51.49 

ujosm 

33  44    3.4 

7.497 

31 

3    7  57.46 

9.1091 

33  51  39.3 

7J99 

29 

8  10    a74 

8.1079 

33  58  50.3 

7.999 

33 

3  13  10.33 

9.1193 

33    6    5.3 

7.198 

34 

3  14  \7m 

9.1174 

N.33  13  14.1 

7.097 

14 
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GREENWICH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

1^ 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

lEPi. 

of 

Vlfc. 

of 

IK^ 

of 

I 

Position. 

Diff. 

Diff. 

Diff. 

Dur. 

Sun 

W. 

99  55  28 

3468 

101  16  28 

3466 

102  37  30 

3463 

103  58  35 

3400 

Fomalhaut 

W. 

54  20  59 

9669 

55  38  27 

3639 

56  56  19 

3619 

58  14  33 

3588 

a  Pegasi 

w. 

31  35  37 

3704 

32  52  20 

3653 

34    9  57 

3609 

35  28  22 

3568 

Satuin 

w. 

24  43  22 

3850 

26    832 

3933 

27  34    2 

3919 

28  59  49 

3905 

AldebaraD 

R. 

48  28  52 

3193 

47    2  34 

3198 

45  36  22 

3909 

44  10  15 

3906 

Pollux 

£. 

90  13  52 

3094 

88  45  35 

3003 

87  17  17 

3091 

85  48  56 

3088 

• 

2 

8UN 

W. 

110  44  58 

3439 

112    6  30 

3433 

113  28    9 

3497 

114  49  55 

3491 

Foinalhaut 

W. 

64  50  4!) 

3519 

66  11    0 

3496 

67  31  29 

3480 

68  52  15 

3465 

a  Pagasi 

W. 

42  10  16 

3414 

43  32  17 

3389 

44  54  46 

3365 

46  17  42 

3343 

Saturn 

W. 

36  12  28 

3148 

37  39  39 

3138 

39    7    3 

3198 

40  34  39 

3118 

• 

Aldebaian 

E. 

37    1  10 

3937 

35  35  44 

8946 

34  10  29 

3957 

32  45  27 

3969 

Pollux 

£. 

78  26  17 

3069 

76  57  30 

3065 

75  28  37 

3060 

73  50  86 

3054 

3 

Sui? 

W. 

121  40  48 

3360 

123    3  27 

3379 

124  26  16 

3369 

125  49  16 

3351. 

Fomalhaut 

W. 

75  40  10 

3396 

77    232 

3389 

78  25    9 

3369 

79  48    1 

3357 

a  Pegasi 

W. 

53  18  24 

3947 

54  43  38 

3999 

56    9  13 

3911 

57  35    9 

3194 

Saturn 

W. 

47  55  43 

3067 

49  24  33 

•    3056 

50  53  37 

3045 

52  22  54 

3034 

Pollux 

E. 

66  32  45 

3019 

65    2  56 

9011 

63  32  57 

3003 

62    2  48 

9985 

Regulus 

E. 

103  26    4 

3000 

101  55  51 

9901 

100  25  27 

9089 

98  54  52 

9873 

4 

Fomalhaut 

W. 

86  45  56 

3994 

88  10  14 

3983 

89  84  45 

3979 

90  59  29 

3909 

a  Pegasi 

W. 

64  49  46 

3114 

66  17  39 

3008 

67  45  51 

3083 

69  14  21 

3068 

Saturn 

W. 

59  5a  47 

9977 

61  23  28 

9965 

62  54  25 

9853 

64  25  37 

9941 

• 

a  Arietis 

W. 

21  .15  44 

3096 

22  45  25 

3009 

24  15  35 

9980 

25  46  13 

9860 

Pollux 

K. 

54  29  20 

9960 

52  58    4 

9939 

51  26  35 

9830 

49  54  54 

9890 

Regulus 

E. 

91  18  56 

9993 

89  47    6 

9919 

88  15    2 

9901 

86  42  44 

2889 

5 

Fomalhaut 

W. 

98    6  14 

3911 

99  32  10 

3903 

100  58  16 

3194 

102  24  32 

3186 

a  Pegasi 

W. 

76  41  29 

9994 

78  11  49 

9980 

79  42  27 

9965 

81  13  23 

9851 

Saturn 

W. 

72    532 

9678 

73  38  19 

9866 

75  11  23 

9859 

76  44  44 

9838 

a  Arietis 

W. 

33  25  21 

9879 

34  58  16 

9856 

36  31  31 

9641 

38    5    6 

98e 

Pollux 

E. 

42  13  20 

9870 

40  40  23 

9809 

39    7  15 

2853 

37  33  56 

9B45 

Regulus 

E. 

78-57  29 

9899 

77  23  39 

9618 

75  49  34 

9805 

74  15  13 

9999 

6 

a  Pegasi 

W. 

88  52  24 

9684 

90  25    3 

9871 

91  57  59 

9859 

93  31  11 

9647 

Saturn 

w. 

84  35  41 

9774 

86  10  43 

9761 

87  46    2 

8748 

89  21  88 

9735 

a  Arietis 

w. 

45  57  57 

97S1 

47  33  29 

9737 

49    9  20 

9793 

50  45  29 

9700 

Regulus 

E. 

66  19  17 

9799 

64  43  15 

9716 

63    6  57 

9704 

61  30  22 

9691 

7 

Saturn 

W. 

97  23  54 

9679 

99    1  11 

9660 

100  38  44 

9849 

102  16  83 

9638 

a  Arietis 

W. 

58  50  52 

9649 

60  28  50 

9689 

62    7    6 

9616 

63  45  39 

9603 

Aldebaran 

W. 

27  50  19 

9917 

29  22  16 

9V6 

30  55    6 

9639 

32  28  43 

9806 

Regulus 

E. 

53  23  13 

9699 

51  44  58 

9617 

50    626 

9605 

48  27  88 

9584 

Spica 

E. 

107  26  11 

9699 

105  47  55 

9616 

104    9  22 

9604 

102  30  33 

9508 

8 

a  Arietis 

W. 

72    2  37 

9544 

73  42  49 

9533 

75  23  17 

9SS8 

77    4    0 

9519 

Aidebarau 

W. 

40  26  25 

90T8 

42    334 

9658 

43  41  10 

9639 

45  19  12 

9031 

Regulus 

E. 

40    9  47 

9539 

38  29  28 

9530 

36  48  56 

9590 

35    8  10 

9910 

Spica 

E. 

94  12  23 

9334 

92  31  57 

9583 

90  51  16 

9513 

89  10  21 

9508 

9 

a  Ai*ietis 

W. 

85  31    8 

9469 

87  13  14 

9453 

88  55  33 

9445 

9038    4 

9437 

Aidebarau 

W. 

53  35    1 

9546 

55  15  11 

9533 

56  55  39 

9590 

58  36  24 

2608 

XIV. 
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6BEENWIGH  MEAN  TIME. 

LUNAB  DISTANCES. 

u 

Star's  Name 

P.L. 

• 

P.L 

P.L. 

P.L. 

1 

and 

Midnight. 

of 

XVh. 

of 

xvmii. 

of 

XXIb. 

of 

Positioii. 

w 

I>iiK 

Biff. 

Diff, 

Diff. 

Sun 

W. 

O         i       n 

105  19  44 

3457 

106  40  56 

3454 

O           1        II 

108    2  12 

3450 

109  23  3§ 

3445 

Fomalhaut 

W. 

59  33    9 

3580 

60  52    5 

3569 

62  11  21 

3545 

63  30  5Q 

3508 

a  Pegasi 

w. 

36  47  31 

3539 

38    7  20 

3498 

39  27  46 

3409 

40  48  45 

3440 

Saturn 

w. 

30  25  52 

3193 

31  52  10 

3180 

33  18  43 

3169 

34  45  29 

31S8 

Aldebaran 

E. 

42  44  13 

3911 

41  18  17 

3916 

39  52  27 

3993 

38  26  45 

3999 

Pollux 

E. 

84  20  32 

3066 

82  52    5 

3089 

81  23  34 

3078 

79  54  58 

3074 

2 

Sun 

W. 

116  11  48 

3414 

117  33  49 

3406 

118  55  59 

3397 

120  18  19 

3389 

Foiualhaut 

W. 

70  13  18 

3451 

71  34  37 

3437 

72  56  12 

3499 

74  18    3 

3406 

a  Pegasi 

W. 

47  41    4 

3339 

49    4  50 

3309 

50  28  59 

3989 

51  53  31 

3964 

Saturn 

W. 

42    2  27 

3108 

43  30  27 

3007 

44  58  40 

3087 

4627    5 

3077 

Aldebanui 

E. 

31  20  39 

3983 

29  56    8 

3301 

28  31  57 

3399 

27    8  11 

3347 

Pollux 

E. 

72  30  32 

3047 

71    1  18 

3041 

69  31  56 

3034 

68    225 

3096 

3 

Sun 

W. 

127  12  28 

3341 

128  35  52 

3331 

129  59  28 

3390 

131  23  16 

3306 

Fomalhaut 

W. 

81  11     7 

3344 

82  34  28 

3331 

83  58    3 

3319 

85  21  52 

3306 

a  Pegasi 

W. 

59    1  26 

3178 

60  28    2 

3169 

61  54  57 

3145 

63  22  12 

3199 

Saturn 

W. 

53  52  25 

3099 

55  22  10 

3011 

56  52    9 

3001 

58  22  21 

9989 

Pollux 

E. 

60  32  29 

9986 

59    1  59 

9977 

57  31  17 

9968 

56    0  24 

9950 

ReguluB 

E. 

97  24    6 

9964 

95  53    8 

9954 

94  21  57 

9943 

92  50  33 

9983 

4 

Fomalhaut 

W. 

92  24  25 

3951 

93  49  34 

3940 

95  14  56 

3930 

96  40  29 

3990 

a  Pegasi 

w. 

70  43  10 

3053 

72  12  17 

3038 

73  41  43 

3033 

75  11  27 

3000 

Saturn 

w. 

65  57    4 

9998 

67  28  47 

9910 

69    0  46 

9903 

70  33    1 

9891 

a  Arietis 

w. 

27  17  17 

9940 

28  48  45 

9993 

30  20  35 

9905 

31  52  47 

9888 

Pollux 

E. 

48  23    0 

9910 

46  50  54 

9900 

45  18  35 

9890 

43  46    4 

9880 

Regulus 

E. 

85  10  11 

9878 

83  37  24 

9886 

82    4  21 

9854 

80  31    3 

9841 

« 

5 

Fomalhaut 

W. 

103  50  58 

3179 

105  17  32 

3173 

106  44  14 

3167 

108  11    3 

.3169 

a  Pegasi 

w. 

82  44  37 

9938 

84  16    8 

9994 

85  47  56 

9911 

87  20    1 

9897 

Saturn 

w. 

78  18  22 

9835 

79  52  17 

9813 

81  26  28 

9600 

83    0  56 

9787 

a  Arietis 

w. 

39  39    1 

9810 

41  13  16 

9795 

42  47  50 

9780 

44  22  44 

9706 

Pollux 

E. 

36    0  26 

9836 

34  26  45 

9898 

32  52  54 

9891 

31  18  54 

9815 

Regulus 

E. 

72  40  35 

9780 

71    5  41 

9767 

69  30  30 

9754 

67  55    2 

9741 

6 

a  Pegasi 

W. 

95    4  38 

9835 

96  38  21 

9893 

98  12  19 

9811 

99  46  32 

9801 

Saturn 

w. 

90  57  32 

9799 

92  33  43 

9710 

94  10  10 

9697 

95  46  54 

9685 

a  Arietis 

w. 

52  21  57 

9695 

53  58  43 

9681 

55  35  48 

9668 

57  13  11 

9655 

Regulus 

E. 

59  53  30 

9678 

58  16  21 

9666 

56  38  55 

9653 

55    1  12 

9641 

7 

Saturn 

W. 

103  54  37 

9096 

105  32  57 

9615 

107  11  32 

9604 

108  50  22 

9593 

a  Arietis 

W. 

65  24  30 

9501 

67    3  37 

9579 

68  43    1 

9567 

70  22  41 

9556 

Aldebaran 

W. 

34    3    3 

9no 

35  38    2 

9749 

37  13  37 

9794 

38  49  45 

9700 

Regulus 
Spiea 

E, 

46  48  35 

9583 

45    9  16 

9579 

43  29  42 

9560 

41  49  52 

9549 

E. 

100  51  27 

9580 

99  12    5 

9569 

97  32  27 

9557 

95  52  33 

9545 

8 

a  Arietis 

W. 

78  44  57 

9501 

80  26    9 

9491 

82    7  35 

9481 

83  49  15 

9479 

Aldebanm 

w. 

46  57  38 

9604 

48  36  27 

9588 

50  15  38 

9573 

51  55  10 

9559 

Regulus 

E. 

33  27  11 

9509 

31  46    0 

9493 

30    4  37 

9485 

28  23    3 

9478 

Spica 

E. 

87  29  12 

9499 

85  47  48 

9489 

84    6  10 

9479 

82  24  18 

9463 

9 

a  Arietis 

W. 

92  20  46 

9499 

94    3  40 

9491 

95  46  45 

9414 

97  30    0 

9406 

Aldebaran 

W. 

60  17  24 

9496 

61  53  40 

9487 

63  40  11 

9477 

65  21  56 

9469 

16 
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XV. 


GEEENWIOH  JtfEAN  TIME 

LUNAB  DIBTAKCEa 

h 

SUr's  Niuoe 

J».I.. 

P.L. 

P.L. 

P.L. 

•aj 

and 

Noon. 

of 

ll|b. 

of 

vi*. 

of 

DP>- 

of 

9 

PositiOD. 

Diff. 

ma. 

Diff. 

VUL 

Re^luB 
Spica 

£. 

O         1       /I 

96  41  ]9 

947B 

2I5926 

8466 

23  17  25 

9461 

0     /    «/ 
21  35  17 

9466 

E. 

80  43  13 

8454 

78  59  55 

8446 

77  17  25 

9437 

75  34  43 

8489 

10 

a  Arietk 

W, 

99  13  96 

MOO 

100  57    1 

8394 

102  40  45 

8887 

104  24  38 

8381 

Aldebaran 

W. 

67    3  53 

9400 

68  46    3 

9451 

70  28  25 

8443 

72  10  58 

9436 

Pollux 

W. 

24  47    7 

U484 

26  28  28 

8475 

28  10  16 

8458 

29  52  27 

8444 

Spica 

E. 

66  58  28 

S39S 

65  14  42 

8386 

63  30  47 

3380 

61  46  44 

3374 

Antares 

E. 

112  44  33 

8384 

111    0  36 

9378 

109  16  30 

8379 

107  32  15 

8906 

11 

Aldebaraii 

W. 

80  46    6 

8405 

62  29  33 

8400 

84  13    7 

3396 

85  56  47 

8399 

Pollux 

W. 

38  27  56 

8381 

40  11  44 

8388 

41  55  44 

937S 

43  39  54 

9368 

Spica 

E, 

53    4  31 

8350 

51  19  45 

8346 

49  34  53 

9343 

47  49  56 

9340 

Antareg 

E. 

98  48  57 

3338 

97    3  55 

8335 

95  18  47 

9339 

93  33  34 

.    8398 

Mars 

E. 

103  32  24 

8575 

101  52  54 

8570 

100  13  18 

9565 

98  33  35 

9561 

Suit 

£. 

141  51    4 

8ff70 

140  13  44 

8665 

138  36  17 

9600 

136  58  43 

9666 

12 

Aldebaran 

W. 

94  36  25 

8377 

96  20  33 

8375 

96    4  43 

8333 

99  48  56 

9379 

Pollux 

W. 

52  22  52 

8344 

54    7  47 

8340 

55  52  48 

8336 

57  37  55 

9333 

Rej^ulua 
Spica 

W. 

15  22  25 

8371 

17    6  41 

8357 

18  51  17 

9347 

2036    8 

8339 

E, 

39    4  11 

8389 

37  18  54 

8388 

35  33  36 

9388 

33  48  17 

9397 

Antares 

E. 

84  46  10 

8318 

83    028 

8310 

81  14  43 

9308 

79  28  55 

9305 

Mara 

E. 

90  13  45 

8545 

88  33  34 

8548 

66  53  19 

9540 

85  13    1 

9537 

Sun 

E- 

128  49  36 

9638 

127  11  33 

8635 

125  33  26 

9638 

123  55  16 

9631 

13 

Aldebaran 

W. 

108  30  19 

8371 

110  14  36 

8379 

111  58  51 

9373 

113  43    5 

9374 

Pollux 

W. 

66  24  29 

83Sli 

68    9  57 

8380 

69  55  27 

9319 

71  40  58 

9319 

Regulus 

W. 

29  22  38 

8310 

31    8  14 

8314 

32  53  53 

9311 

34  39  36 

9309 

Antares 

E. 

70  39  13 

8398 

68  53  11 

8998 

67    7    8 

8397 

65  21    4 

8996 

Mara 

K 

76  50  51 

8530 

75  10  20 

9530 

73  29  48 

3689 

71  49  15 

8588 

Sun 

E, 

115  43  46 

8083 

114    5  22 

9039 

112  26  57 

9691 

110  48  31 

9690 

14 

Pollux 

W. 

80  28  51 

8316 

82  14  27 

8316 

84    0    3 

9316 

85  45  39 

SS17 

Regulus 

W. 

43  28  42 

8305 

45  14  34 

8304 

47    0  27 

3304 

48  46  21 

8304 

Antares 

E. 

56  30  34 

9996 

54  44  28 

8996 

52  58  22 

3986 

51  12  17 

839; 

Mara 

E. 

63  26  25 

8589 

61  45  52 

9539 

60    5  19 

8530 

58  24  48 

9531 

Sun 

£. 

102  36    8 

9619 

100  57  39 

9619 

99  19  10 

3090 

97  40  42 

9691 

15 

Pollux 

W. 

94  33  24 

3381 

96  18  53 

8388 

98    4  20 

9994 

99  49  45 

8395 

Regulus 

W. 

57  35  42 

8307 

59  21  32 

9308 

61    7  20 

9309 

62  53    6 

9310 

Antares 

E. 

42  22    5 

9301 

40  36    7 

8303 

38  50  10 

9303 

37    4  15 

9304 

Mara 

K 

50    237 

8539 

48  22  18 

8540 

4642    1 

3548 

45    1  47 

9545 

Sun 

E. 

89  28  36 

9684 

87  50  14 

8696 

86  11  54 

9897 

84  33  36 

9689 

16 

PoUox 

W. 

108  36  11 

8336 

110  21  18 

8338 

112    6  22 

8341 

113  51  22 

8344 

Regulus 

W. 

71  41  29 

8318 

73  27    2 

8380 

75  12  .S3 

8398 

76  58    0 

8384 

Spica 

W. 

17  49    3 

3376 

19  33  12 

3368 

21  17  32 

8363 

23    2    0 

8360 

Antares 

E. 

28  15  14 

8313 

26  29  ;«^ 

8315 

24  43  55 

8317 

22  58  21 

8390 

Mara 

E. 

36  41  38 

8508 

35    1  51 

8566 

33  22  10 

3571 

31  42  35 

8577 

Sun 

E. 

76  22  39 

8638 

74  44  35 

3640 

73    634 

3648 

71  28  36 

8644 

17 

Regulus 

W. 

85  44  25 

8337 

87  29  31 

8340 

89  14  32 

8344 

90  59  28 

8347 

Spica 

W. 

31  45  11 

8355 

33  29  50 

8356 

35  14  28 

8957 

3659    4 

8969 

Sun 

E. 

63  19  39 

8650 

61  42    4 

8668 

60    433 

8666 

58  27    7 

9609 

XVI. 


JANUARY,   1879, 


IT 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

la 

star's  KaiiM 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XV II  It 

of 

XXJb. 

of 

9 

Position. 

»3 

Diff. 

Diff. 

Diff. 

Diff. 

Regulus 

E. 

19  53    5 

9457 

0         /         // 

18  10  51 

9458 

16  28  38 

9463 

ll  46  32 

9479 

Spica 

E. 

73  51  50 

9429 

72    8  46 

9414 

70  25  31 

9406 

68  42    5 

9398 

10 

a  Arietis 

W. 

106    8  40 

9376 

107  52  49 

2371 

109  37    6 

9366 

111  21  30 

9369 

Aldebanui 

W. 

73  53  41 

9499 

75  36  34 

9493 

77  19  36 

9417 

79    2  47 

9411 

Pollux 

W. 

31  34  59 

9431 

33  17  50 

2419 

35    0  58 

9409 

36  44  20 

9390 

Spica 

E. 

60    232 

9369 

58  18  12 

2364 

56  33  45 

9359 

54  49  11 

9355 

ADtares 

E. 

105  47  51 

9360 

104    3  19 

9355 

102  18  39 

9350 

100  83  52 

9344 

11 

Aldebaraii 

W. 

87  40  33 

9389 

89  24  24 

9385 

91    8  20 

9389 

92  52  21 

2380 

Pollux 

W. 

45  24  14 

9369 

47    8  43 

9357 

48  53  20 

9353 

50  38    3 

9348 

Spica 

E. 

46    4  54 

9337 

44  19  48 

9335 

42  34  39 

9339 

40  49  26 

9330 

Anfares 

E. 

91  48  15 

9394 

90    2  51 

9391 

88  17  22 

9318 

86  31  48 

9315 

Mars 

E. 

96  53  47 

9557 

95  13  53 

9554 

93  33  55 

9561 

91  53  52 

9548 

Son 

E. 

135  21    4 

9659 

133  43  20 

9648 

132    5  30 

9644 

130  27  35 

9641 

12 

Aldebaran 

W. 

101  33  11 

9371 

103  17  27 

9371 

105    1  44 

2370 

106  46    2 

9371 

PoUux 

W. 

59  23    7 

'zm 

61    8  23 

9398 

62  53  42 

2396 

64  39    4 

9394 

Regulus 
Spica 

W. 

22  21  10 

9333 

24    6  21 

9398 

25  51  40 

9393 

27  37    6 

9319 

E. 

32    2  57 

9398 

30  17  38 

9328 

28  32  20 

9330 

26  47    5 

8334 

Antares 

E. 

77  43    3 

9303 

75  57    8 

2309 

74  11  11 

9301 

72  25  13 

9300 

Mans 

E. 

83  32  39 

9535 

81  52  15 

9534 

80  11  49 

9533 

78  31  21 

9531 

Sun 

E. 

122  17    3 

9699 

120  38  48 

9697 

119    0  30 

9695 

117  22    9 

9694 

13 

Aldebaran 

W. 

115  27  17 

9376 

117  11  26 

9378 

118  55  32 

9381 

120  39  34 

9384 

Pollux 

W. 

73  26  30 

9316 

75  12    4 

9317 

76  57  39 

9316 

78  43  15 

9316 

Regulus 

W. 

36  25  22 

9308 

38  11  10 

9307 

39  56  59 

9306 

41  42  50 

9305 

Antares 

E. 

63  34  59 

9996 

61  48  53 

9296 

60    2  47 

9996 

58  16  41 

9295 

Mara 

E. 

70    8  41 

9596 

68  28    7 

2528 

66  47  33 

9596 

65    6  59 

9598 

Sun 

E. 

109  10    3 

9690 

107  31  35 

2619 

105  53    6 

9619 

104  14  37 

9619 

14 

Pollux 

W. 

87  31  14 

9317 

89  16  48 

2318 

91    2  21 

9319 

92  47  53 

9390 

Regulus 

W. 

50  32  15 

9304 

52  18    8 

2305 

54    4    0 

9306 

55  49  51 

9306 

Antares 

E. 

49  26  13 

2998 

47  40  10 

2298 

45  54    7 

9998 

44    8    5 

9300 

Mars 

E. 

56  44  18 

9539 

55    3  50 

2533 

53  23  23 

9535 

51  42  59 

9537 

Sun 

E. 

96    2  15 

9621 

94  23  49 

2622 

92  45  24 

9693 

91    7    0 

9693 

15 

PoUux 

W. 

101  35    8 

9396 

103  20  29 

2328 

105    5  47 

9331 

106  51     1 

9334 

Regulus 

W. 

64  38  51 

9311 

66  24  'M 

2313 

68  10  15 

9315 

69  55  53 

9316 

Antai*08 

E. 

S.'i  18  22 

9:i06 

33  32  31 

2308 

31  46  43 

9309 

30    0  57 

9311 

Mars 

E. 

43  21  37 

2548 

41  41  30 

2551 

40    1  28 

9554 

38  21  30 

9558 

Sun 

E. 

82  55  20 

2630 

81  17    6 

2639 

79  38  55 

9634 

78    0  46 

9635 

16 

Pollux 

W. 

115  36  18 

9347 

117  21    9 

9350 

119    5  55 

9354 

120  50  36 

9357 

Regius 
Spica 

W. 

78  43  24 

9397 

80  28  44 

9329 

82  14    1 

9331 

83  59  15 

9334 

W. 

24  46  33 

9357 

26  31  10 

9355 

28  15  50 

9354 

30    0  31 

8355 

Antares 

E. 

21  12  51 

9399 

19  27  24 

ma 

17  42    0 

9397 

15  56  40 

9330 

Mart? 

E. 

30    3    8 

9583 

28  23  49 

9590 

26  44  40 

9506 

25    5  42 

9607 

Sun 

E. 

69  50  41 

9647 

68  12  50 

2649 

6635    2 

9668 

64  57  18 

9656 

17 

Regulus 

W. 

92  44  19 

9350 

94  29    5 

9354 

96  13  46 

9358 

97  58  21 

9369 

Spica 

W. 

38  43  37 

2369 

4028    7 

9364 

42  12  33 

9367 

43  56  55 

9371 

Sun 

E. 

56  49  45 

9679 

55  12  28 

9677 

53  35  17 

9661 

51  58  12 

9666 

18 


JANUARY,  1879. 


XVII 


r 

GREENWICH  MEAN  TIME. 

V 

LUNAK  DISTANCES. 

U 

star's  Kamo 

P.L. 

P.L. 

P.L. 

P.L. 

^•*^ 

o  S 

and 

Noon. 

of 

lllh. 

of 

Vfb. 

of 

IXb. 

of 

18 

Position. 

W. 

Diff. 
9966 

Biff. 

Diff. 

DUF. 

Regulus 

Of/' 

99  42  51 

O           1         /f 

101  27  15 

9371 

Oil' 

103  11  32 

9375 

lol  55  42 

• 

938B 

Spica 

W. 

45  41  12 

9374 

47  25  24 

S978 

49    9  31 

9389 

50  53  32 

S386 

Suit 

E. 

50  21  12 

9689 

48  44  18 

9695 

47    7  31 

9609 

45  30  50 

9704 

19 

Regulus 

W. 

113  34  42 

9408 

115  18    6 

9414 

117    1  21 

9490 

118  44  27 

9497 

Spica 

W. 

59  32    1 

9411 

61  15  20 

9417 

62  58  31 

9499 

64  41  34 

9499 

SCN 

£. 

37  29  14 

9734 

35  53  19 

9740 

34  17  32 

9747 

32  41  54 

2753  J 

24 

Sun 

W. 

23  51     1 

3156 

25  18    1 

3170 

26  44  46 

3183 

28  11  15 

3196 

a  Arietis 

E. 

67  59  48 

9811 

66  25  34 

9894 

64  51  37 

9836 

63  17  56 

9848 

Aldebanui 

E. 

100  19    2 

9860 

96  45  52 

9879 

97  12  57 

9883 

95  40  16 

9894 

25 

Sun 

W. 

35  19  57 

3958 

36  44  58 

3960 

38    9  46 

3981 

39  34  20 

3993 

a  Arietis 

E. 

55  33  22 

9908 

54    1  13 

9990 

52  29  19 

9931 

50  57  40 

9949 

Aldebaran 

E. 

88    0  29 

9950 

86  29  14 

9969 

84  58  14 

9973 

83  27  27 

9964 

26 

Sun 

W. 

46  33  55 

3345 

47  57  14 

3356 

49  20  21 

?a(iR 

50  43  18 

3374 

a  Arietis 

E. 

43  22  58 

9990 

41  52  44 

3000 

40  22  43 

3090 

38  52  55 

3031 

Aldebaran 

E, 

75  56  53 

3035 

74  27  24 

3046 

72  58    8 

3056 

71  29    4 

1 

3065 

27 

Sun. 

W. 

57  35  34 

3414 

58  57  35 

3491 

60  19  28 

3497 

61  41  14 

3439 

Fomalhaut 

W. 

40  59  42 

4006 

42  11  16 

3956 

43  23  39 

3913 

44  36  46 

3873 

a  Arietis 

E. 

31  27  16 

3086 

29  58  51 

3097 

28  30  38 

3109 

27    2  39 

3199 

Aldebaran 

E. 

64    6.37 

3110 

62  38  40 

3119 

61  10  54 

3198 

59  43  17 

3135 

Pollux 

E. 

106    6  59 

3059 

104  37  50 

3057 

103    8  48 

3063 

101  39  53 

3066 

1 

28 

Sun 

W. 

68  28  35 

3456 

69  49  48 

3459 

71  10  58 

3461 

72  32    6 

3463 

Foiualhaiit 

W. 

50  51  19 

3733 

52    7  42 

3700 

53  24  29 

3678 

54  41  39 

3656   ' 

a  Pegasi 

W. 

28    8  11 

3866 

29  22    5 

3797 

30  37  10 

3738 

31  53  17 

3687   ' 

Saturn 

W. 

18  54    3 

3369 

20  16  55 

3338 

21  40  23 

3319 

23    4  21 

3990 

Aldebaran 

E. 

52  27  35 

3173 

51    0  54 

3180 

49  34  2J 

3188 

48    7  57 

3194 

Pollux 

E. 

94  16  42 

3087 

92  48  17 

3091 

91  19  56 

3093 

89  51  38 

3095 

29 

Sun 

W. 

79  17  23 

3465 

80  38  26 

3463 

81  59  31 

3469 

83  20  37 

3460 

Fomalhaut 

W. 

61  12  26 

3575 

62  31  28 

3561 

6;)  50  45 

3547 

65  10  17 

3534 

a  Pegasi 

W. 

38  25  38 

3505 

39  45  57 

3478 

41    6  46 

3453 

42  28    3 

3430 

Saturn 

W. 

30    9  16 

3991 

31  35    0 

3919 

33    0  55 

3903 

34  27    1 

3194 

Aldebaran 

E. 

40  58  10 

3934 

39  32  41 

3943 

38    7  23 

3953 

36  42  17 

3964 

Pollux 

£. 

82  30  30 

3097 

81    2  17 

3096 

79  34    3 

3095 

78    5  47 

3093 

30 

Sun 

W. 

90    6  58 

3441 

91  28  28 

3435 

92  50    5 

3430 

94  11  48 

3493 

Fomalhaut 

W. 

71  51  29 

3473 

73  12  23 

3461 

74  33  31 

3450 

75  54  51 

3438 

a  Pegasi 

W. 

49  20  25 

3334 

50  43  57 

3318 

52    7  48 

3301 

53  31  58 

3986 

Saturn 

W. 

41  40    1 

3153 

43    7    7 

3144 

44  34  23 

3135 

46    1  50 

3197 

Pollux 

E. 

70  43  44 

3078 

69  15    7 

3073 

67  46  24 

3067 

66  17  34 

3061 

Regulus 

E. 

107  38  20 

3060 

106    9  21 

3054 

104  40  15 

3048 

103  11    2 

3043 

31 

Sun 

W. 

101    2  29 

3389 

102  25    6 

3379 

103  47  54 

3369 

105  10  54 

3351 

Fomalhaut 

W. 

82  44  42 

S3R3 

84    7  18 

3379 

85  30    6 

3361 

86  53    7 

3351 

a  Pegasi 

W. 

60  37  17 

3911 

62    3  13 

3196 

63  29  27 

3189 

64  55  58 

3167    ! 

Saturn 

W. 

53  21  47 

3079 

54  50  22 

3069 

56  J9  10 

3058 

57  48  11 

3047 

Pollux 

E. 

!i^  51  35|    3099 

57  21  58 

3091 

55  52  11 

3019 

54  22  13 

3004   1 

Regulus 

E. 

95  42  54 

3005 

94  12  47 

9997 

92  42  30 

9987 

91  12    1 

9977 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

^ 

i4 

Star's  Nftne 

P.L. 

P.L. 

P.L. 

P.L. 

«1 

and 

Midnight. 

of 

XVh. 

of 

XVI  Nil. 

of 

XXP». 

of 

1^ 

18 

Poaition. 

w 

Diff. 

Diff. 

Diff. 

Difl. 

Regulus    . 

W. 

106  39  45 

9386 

108  23  41 

9390 

110    t?  30 

9396 

O         J        II 

111  51  11 

9403 

Spica 

W. 

62  37  28 

V390 

54  21  17 

9305 

56    4  59 

9400 

57  48  34 

9405 

Suw 

E. 

43  54  16 

97ia 

42  17  49 

9716 

40  41  30 

97S1 

39    5  18 

9797 

19 

Regulus 

W. 

120  27  23 

9434 

122  10    9 

9441 

123  52  46 

9448 

125  35  12 

9455 

Spica 

W. 

66  24  28 

9435 

68    7  13 

9441 

69  49  49 

QAAa 

71  32  15 

9457 

Suit 

E, 

81    6  25 

9760 

29  31    5 

9768 

27  55  55 

9776 

26  20  56 

9785 

24 

Sun 

W. 

29  37  29 

3900 

31    3  28 

3991 

32  29  12 

3933 

33  54  42 

3946 

n  Arietis 

E. 

61  44  30 

9860 

60  11  20 

9879 

58  38  25 

9884 

57    5  46 

9806 

Aldebaran 

E. 

94    7  50 

9905 

92  35  38 

9017 

91    3  41 

9998 

89  31  58 

9939 

25 

Sow 

W. 

40  58  40 

3304 

42  22  47 

3314 

43  46  42 

3395 

45  10  25 

3336 

a  Aneti9> 

E. 

49  26  15 

9954 

47  55    4 

9965 

46  24    8 

9977 

44  53  26 

9988 

Aldebaran 

E. 

81  56  54 

9994 

80  26  34 

3006 

• 

78  56  28 

3015 

77  26  34 

3096 

26 

SUK 

W. 

52    6    4 

3383 

53  28  40 

3301 

54  51    7 

3399 

56  13  25 

3407 

a  ArietiR 

E. 

37  23  21 

3049 

35  54    0 

3053 

34  24  53 

3064 

32  55  59 

3074 

Aldebaran 

E. 

70    0  12 

3074 

68  31  31 

3084 

67    3    2 

3003 

&5  34  44 

3109 

27 

Sun 

W. 

63    2  54 

3438 

64  24  28 

3443 

65  45  56 

3448 

67    7  18 

3453 

F(Mnalhaut 

W. 

45  50  33 

3837 

47    4  57 

3806 

48  19  54 

3775 

49  35  22 

3747 

a  Arietis 

E. 

25  34  56 

3136 

24    7  30 

3151 

22  40  22 

3168 

21  13  34 

3185 

Aldebaran 

E. 

58  15  50 

3143 

56  48  32 

3151 

55  21  24 

3158 

53  54  25 

3166 

Pollux 

E. 

100  11    4 

3073 

98  42  21 

3077 

97  13  43 

3081 

95  45  10 

3085 

28 

Sun 

W. 

73  53  12 

3464 

75  14  16 

3465 

76  35  19 

3466 

77  56  21 

3466 

Fomalhaut 

W. 

55  59  11 

3639 

57  17    3 

3699 

58  35  13 

3606 

59  53  41 

3590 

a  Pegasi 

W. 

33  10  18 

3649 

34  28    7 

3609 

35  46  39 

3566 

37    5  51 

3534 

Saturn 

W, 

24  28  44 

3979 

25  53  28 

3956 

27  18  29 

3945 

28  43  45 

3939 

Aldebaran 

E. 

46  41  41 

3909 

45  15  34 

3910 

43  49  37 

3918 

42  23  49 

3995 

Pollux 

E. 

88  23  22 

3096 

86  55    8 

3097 

85  26  55 

3097 

> 

83  58  42 

3008 

29 

Sun 

W. 

84  41  46 

3457 

86    2  58 

3454 

87  24  13 

3450 

88  45  33 

3446 

Fomalhaut 

W. 

66  30    4 

3591 

67  50    5 

3508 

69  10  20 

3497 

70  30  48 

3485 

a  Pegasi 

W. 

43  49  46 

3406 

45  11  53 

3389 

46  34  22 

3370 

47  57  13 

3351 

Saturn 

W. 

35  53  17 

3186 

37  19  43 

3178 

38  46  19 

3169 

40  13    5 

3161 

Aldebaran 

E. 

35  17  23 

3976 

33  52  43 

3989 

32  28  19 

3305 

31    4  13 

3393 

PoUux 

E. 

76  37  29 

3001 

75    9    8 

3088 

73  40  44 

3065 

72  12  16 

3089 

30 

Sun 

W. 

95  33  39 

3415 

96  55  38 

3408 

98  17  45 

3400 

99  40    2 

3391 

Fomalhaut 

W. 

77  16  24 

3437 

78  38  10 

3416 

80    0    8 

3405 

81  22  19 

3394 

a  Pegasi 

W. 

54  56  26 

3970 

56  21  12 

3955 

57  46  16 

3940 

59  11  38 

3995 

Saturn 

W. 

47  29  27 

3119 

48  57  14 

3109 

50  25  13 

3099 

51  53  24 

3089 

Pollux 

E. 

64  48  37 

3056 

63  19  33 

3050 

61  50  22 

3043 

60  21    3 

3036 

■ 

Regulus 

E, 

101  41  42 

3036 

100  12  14 

3099 

98  42  37 

3091 

97  12  50 

3013 

31 

Sun 

W. 

106  34    6 

3341 

107  57  30 

3390 

109  2]    8 

3317 

110  45    0 

3305 

Fomalhaut 

W. 

88  16  20 

3339 

89  39  46 

3399 

91    3  24 

3319 

92  27  14 

3308 

a  Pegasi 

W. 

66  22  47 

3153 

67  49  53 

3138 

69  17  17 

3193 

70  44  59 

3108 

Saturn 

W. 

59  17  25 

3036 

60  46  54 

3093 

62  16  38 

3019 

63  46  36 

3000 

Pollux 

E. 

52  .52    5 

9995 

51  21  46 

9085 

49  51  15 

9976 

48  20  32 

9966 

Regulus 

E. 

89  41  19 

9967 

88  10  25 

9957 

86  39  18 

9946 

85    7  57 

9034 
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FEBRUARY,  1879. 


I. 


AT 

GREENWICH  APPARENT  NOON. 

• 

A 

• 
THE  SUN'S 

Sidereal 
Time 

1 

1 

5 

« 

1 

of  the 

Semi. 

diameter 

pMsing 

the 
Merid- 
ian. 

Sqnaticmof 

Time, 

tobe 

added  to 

Apparent 

Time. 

DUKfor 
1  hour. 

Apparent 
RightAscenBioii. 

Diff.  for 
Ihonr. 

Apparent 
DeolinfttioD. 

DiiT.  for 

IhOOT. 

Semi- 
diameter. 

Sat. 

1 

b     m       8 

20  59     8.92 

• 
10.188 

S.  11    6  59!4 

+42.66 

16  16.06 

68.28 

m      s 

13  49.72 

0.331 

Sun. 

2 

21     3  13.02 

10.153 

16  49  46.5 

43.40 

16  15.91 

68.16 

13  57.24 

0.296 

Mon. 

3 

21     7  16.28 

10.118 

16  32  16.1 

44.12 

16  15.76 

68.05 

14    3.93 

0.262 

1 

I 

i  Tues. 

4 

21  11  18.72 

10.083 

16  14  28.5 

44.83 

16  15.61 

67.94 

14    9.79 

1 
0.227  1 

■  Wed. 

5 

21  15  20.32 

10.049 

15  56  24.3 

45.56 

16  15.45 

67.82 

14  14.83 

0.192 

Thur. 

6 

21  19  21.10 

10.015 

15  38    3.6 

46.19 

16  15.28 

67.71 

14  19.06 

0.159 

Frid. 

7 

21  23  21.08 

9.962 

15  19  27.1 

46.85 

16  15.11 

67.59 

14  22.47 

0.126 

Sat 

8 

21  27  20.26 

9.949 

15    0  35.1 

47.40 

16  14.94 

67.48 

14  25.08 

0.093 

Sun, 

9 

21  31  18.64 

9.917 

14  41  27.7 

48.12 

16  14.76 

67.37 

14  26.90 

0.060 

Mon. 

10 

21  35  16.26 

9.885 

14  22     5.5 

46.73 

16  14.57 

67.26 

14  27.95 

0.028; 

Tues. 

11 

21  39  13.10 

9.854 

14    2  28.9 

49.32 

16  14.38 

67.14 

14  28.24 

0.004 

Wed. 

12 

21  43    9.19 

9.823 

13  42  38.4 

49.89 

16  14.18 

67.03 

14  27.78 

0.035  i 

1 

Thur. 

13 

21  47     4.54 

9.798 

13  22  34.2 

50.45 

16  13.98 

66.92 

14  26.57 

1 

0.066; 

Prid. 

14 

21  50  59.16 

9.761 

13    2  16.9 

50.98 

16  13.78 

66.81 

14  24.63 

0.096 

Sat. 

15 

21  54  53.04 

9.731 

12  41  46.7 

51.51 

16  13.57 

66.71 

14  21.97 

0.125  i 

1 

Sun. 

16 

21  58  46.20 

9.701 

12  21     4.3 

52.01 

16  13.36 

66.60 

14  18.60 

0.155 

Mon. 

17 

22     2  38.66 

9.672 

12    0    9.9 

52.50 

16  13.15 

66.50 

14  14.53 

0.184! 

Tues. 

18 

22     6  30.44 

9.643 

11  39    4.1 

52.97 

16  12.93 

66.40 

14    9.77 

0.212 

Wed. 

19 

22  10  21.55 

9.615 

11  17  47.1 

53.43 

16  12.71 

66.30 

14    4.33 

0.240 

Thur. 

20 

22  14  11.98 

9.588 

10  56  19.5 

53.87 

16  12.49 

66.20 

13  58.22 

0.268 

Frid. 

21 

22  18     1.75 

9.561 

10  34  41.8 

54.27 

16  12.27 

66.11 

13  51.45 

0.295 

Sat. 

22 

22  21  50.87 

9.534 

10  12  54.3 

54.67 

16'  12.05 

66.02 

13  44.03 

0.322 

Sun. 

23 

22  25  39.35 

9.507 

9  50  57.6 

55.06 

16  11.82 

65.93 

13  35.98 

0.348 

Mon. 

24 

22  29  27.21 

9.481 

9  28  52.0 

55.41 

16  11.60 

65.84 

13  27.31 

0.373 

Tues. 

25 

22  33  14.46 

9.456 

9     6  37.9 

55.75 

16  11.37 

65.76 

13  18.04 

1 

0.398 

Wed. 

26 

22  37     1.12 
22  40  47.20 

9.432 

8  44  15.8 

56.08 

16  11.14 

65.67 

13    8.17 

0.423 

Thur. 

27 

9.408 

8  21  46.0 

56.39 

16  10.91 

65.59 

12  57.72 

0.447 

Frid. 

28 

22  44  32.70 

9.385 

7  59     9.1 

56.68 

16  10.68 

65.51 

12  46.71 

0.470 

Sat. 

29 

22  48  17.66 

9.363 

S.  7  36  25.4 

+56.95 

16  10.44 

65.44 

12  35.15 

0.492  1 

1 

ITOTB. 

—Mean  Time  of  the  S 

emidUmet 

^er  paaeing  may  be 

found  by 

aabtraotlng  0>.18  ttom  the  Sidereal  Time. 

- 

f  prefixed  to  the  hoor 

\j  obimgo 

of  declination  indi 

oatee  iha 

i  south  declinations  are  deoreasinf. 

II. 
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AT  GREENWICH  MEAN  NOON. 


• 

4 

a 

1 

g 

^ 

i 

1 

£ 

«> 

%-• 

Vi 

o 

o 

kk 

>t 

« 

Sr 

Q 

1 

Sat. 

Sun. 

2 

Mon. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat 

8 

Sun. 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

Sat. 

15 

Sun. 

16 

Mon. 

17 

Tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Sat 

22 

Sun. 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

THE  SUN'S 


Apparent 
High  fc  Ascension. 


Olff.  for 
Ihour. 


h     m  s  B 

20  59  6.56  10.187 

21  3  10.65,  10.159 
21     7  13.90  10.118 


21  11  16.33 

21  15  17.93 

21  19  18.71 

21  23  18.69 

21  27  17.87 

21  31  16.25 

21  35  13.87 

21  39  10.72 

21  43    6.82 

21  47    2.18 

21  50  56.81 

21  54  50.71 

21  58  43.89 

22  2  36.37 
22  6  28.17 

22  10  19.30 

22  14    9.75 

22  17  59.54 

22  21  48.69 

22  25  37.20 

22  29  25.09 

22  33  12.37 

22  36  59.06 

22  40  45.17 

22  44  30.71 

22  48  15.71 


10.083 
10.049 
10.015 

9.982 
9.949 
9.917 

9.885 
9.854 
9.823 

9.792 
9.762 
9.732 

9.702 
9.6TS 
9.644 

9.616 
9.589 
9.562 

9.535 
9.508 
9.482 

9.457 
9.433 
9.409 
9.386 


Apparent 
Deelinatlon. 


S.17 


9.2 


Diff.for 
Ihour. 


// 


16  49  56.7 
16  32  26.5 

16  14  39.2 
15  56  35.1 
15  38  14.7 

15  19  38.4 
15  0  46.5 
14  41  39.3 

14  22  17.3 
14  2  40.8 
13  42  50.4 

13  22  46.4 
13  2  29.1 
12  41  59.1 

12  21  16.7 
12  0  22.4 
11  39  16.6 

11  17  59.6 
10  56  32.0 


+42.65 
43.39 
44.11 

44.82 
45.51 
46.18 

46.84 
47.48 
48.11 

48.72 
49.31 

49.88 

50.44 
50.98 
51.51 

52.01 
52.50 
52.97 

53.43 
53.87 


10  34  54.3  54.27 

10  13     6.8  54.67 

9  51   10.0  55.05 

9  29     4.3  55.41 


9  6  50.2  55.75 

8  44  28.1  56.08 

8  21  58.2  56.39 

7  59  21.2  56.68 


9.364  S.    7  36  37.3 -4-56.96 


EqnAtiou  of 

Time, 

tob0 

from 
Mean 
Time. 


m       8 

3  49.64 


Difflfor 
1  hoar. 


B 

0.331 


3  57.171  0.296 


4  3.87 

4  9.74 

4  14.79 

4  19.02 


0.262 

0.227 
0.192 
0.159 


4  22.44  0.126 
4  25.06  0.093 
4  26.89   0.060 


4  27.95 
4  28.24 
4  27.78 

4  26.59 
4  24.66 
4  22.01 

• 

4  18.64 
4  14.57 
4    9.81 

4  4.39 
3  58.28 
3  51.52 

3  44.11 
3  36.07 
3  27.40 

3  18.13 
3  8  26 
2  57.81 
2  46.80 


12  35.25 


0.028 
0.004 
0.035 

0.066 
0.096 
0.125 

0.155 
.0.184 
0.212 

0.240 
0/268 
0.295 

0.322 
0.348 
0.373 

0.398 
0.423 
0.447 
0.470 

0.492 


Sidereia 

Time 

or 

Right  Ascension 

of 

Mean  San. 


h     m       s 

20  45  16.92 
20  49  13.48 
20  53  10.03 

20  57  6.59 

21  1  3.14 
21  4  59.701 

21  8  56.25 
21  12  52.81 
21  16  49.36 

21  20  45.92 
21  24  42.48 
21  28  39.04 

21  32  35.59 
21  36  32.15 
21  40  28.70 

21  44  25.26 
21  48  21.80 
21  52  18.36 

21  56  14.91 

22  0  11.47 
22  4  8.02 

22  8  4.58 
22  12  1.13 
22  15  57.69 

22  19  54.24 
22  23  50.80 
22  27  47.35 
22  31  43.91 

22  35  40.46 


KOTEw-*The  Semidiameter  tot  Mean  Noon  may  be  awomed  the  same  as  that  for  Apparent  Noon. 


+  pieflzed  to  the  hourly  change  of  deoUnation  indioales  that  south  declinationf  are 


IMill  for  1  honr. 
+9*.8666 
(Table  m.) 


1^^ 
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AT  GEEENWICH  MEAN  NOON. 


I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

!:6 

29 


I 
I 


I 


32 
33 
34 

35 
36 
37 

38 
39 
40 

41 
42 
43 

44 
45 

46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 
59 

60 


THE  SUN'S 


Trw  LONGITUDB. 


312  18  58.0 

313  19  49.0 

314  20  38.5 

315  21  26.6 

316  22  13.4 

317  22  59.0 

318  23  43.3 

319  24  26.3 

320  25  8.0 

321  25  48.6 

322  26  28.2 

323  27  6S 

324  27  43.6 

325  28  19.5 

326  28  54.3 

327  29  27.8 

328  30  0.1 

329  30  31.1 

330  31  0.7 

331  31  28.7 

332  31  55.1 

333  32  19.8 

334  32  42.7 

335  33  3.8 

336  33  23.1 

337  33  40.5 

338  33  55.8 

339  34  8.9 

340  34  20.1 


?J 


II 


18  38.0 

19  28.9 

20  18.3 

21  6.3 

21  52.9 

22  38.3 

23  22.5 

24  5.4 

24  47.0 

25  27.4 

26  6.8 

26  45.0 

27  22.0 

27  57.8 

28  32.4 


29 
29 
30 


5.8 

38.0 

8.9 


30  38.4 

31  6.3 
31  32.5 

31  57.1 

32  19.9 
32  40.9 


33 
33 
33 
33 


0.1 
17.3 
32.4 
45.5 


33  56.6 


Difllfor 
Ihour. 


52.15 
52.09 
52.03 

51.97 
51.93 
51.87 

51.82 
51.77 
51.72 

51.67 
51.62 
51.57 

51.52 
51.47 
51.42 

51.37 
51.32 
51.26 

51.20 
51.13 
51.06 

50.99 
50.92 
50.84 

50.76 
50.68 
50.59 
50.51 


150.42 


LATITUDE 


// 


+0.19 
+0.09 
-0.01 

0.14 
0.27 
0.41 

0.54 
0.64 
0.73 

0.81 
0.85 
0.86 

0.83 
0.77 
0.71 

0.61 
0.49 
0.35 

0.22 
-0.08 
+0.03 

0.14 
0.23 
0.30 

0.32 
0.31 
0.28 
0.23 

+0.16 


Logarithm 

of  the 

Radins  Vector 

of  the 

Earth. 


Bifllfor 
Ihour. 


9.9936973    +26.5 
.9937619;.   27.4 

.993^288  28.4 

.9938981  29.3 

.9939697!  30.3 

.9940437  31.3 

.9941201  32.3 

.9941988  33.3 

.9942798  84.2 


.9943631!  35.1 
.9944485'  36.0 
.9945358   36.8 


.9946250.  37.5 

.9947160;  38.2 

.9948085'  38.8 

.9949023  39.2 

.9949973  39.7 

.9950933  40.1 

.9951903  40.5 

.9952883'  40.9 

.995387l|  41.2 

.9954866,  41.5 

.9955868,  41.8 

.9956877  42.1 

.9957894  42.5 

.9958920!  42.9 

.9959955  43.3 

.9961001  43.7 

9.9962057  +44.2 


Mean  Time 

of 
Sidereal  Oh. 


h  '  m      8 

3  14  11.18 

3  10  15.27 

3  6  19.36 

3  2  23.45 

2  58  27.54 

2  54  31.63 

2  50  35.72 

2  46  39.81 

2  42  43.90 

2  38  47.99 

2  34  52.08 

2  30  56.17 

2  27     0.26 

2  23    4.35 

2  19     8.44 

2  15  12.53 

2  11  16.63 

2  7  20.72 

2  3  24.81 

1  59  28.90 

1  55  33.00 

1  51  37.09 

1  47  41.18 

1  43  45.27 

1  39  49.36 

1  35  53.45 

1  31  57.54 

1  28  1.63 

1  24  5.73 


Mont  A  oorrM^oiidfl  to  the  (rve  eqnSaoz  of  the  date,  k'  to  the  mtan  equinox  of  Jannaiy  O'.O. 


Diff.  for  1  homr. 
— 9*.8a96 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

i 

1 
1 

TH  K 

MOON'S 

IBMIDIAMSTXR. 

BORIZOMTAI 

PARALLAl. 

MKRIDIAN  PA88A6K. 

AOK. 

Noon. 

Midnight. 

Noou. 

Biff,  for 
Ifaoar. 

Midnight. 

Diff.  for 
Ihoor. 

Biff,  for 
Ihonr. 

Noon. 

1 
2 
3 

15    3.2 
15  13.4 
15  25.3 

/       // 

15    8.0 
15  19.2 
15  31.7 

55     7.8 

55  45.3 

56  29.1 

+l!39 
1.70 
1.91 

55  25.6 

56  6.6 
56  52.5 

+1.56 
1.82 
1.97 

h      m 

7.37.2 

8  30.9 

9  26.4 

m 
2.19 

2.28 

2.32 

d 

10.0 
11.0 
12.0 

4 
5 
6 

15  38.2 

15  51.0 

16  2.6 

15  44.7 

15  57.1 

16  7.7 

57  16.4 

58  3.5 
58  46.3 

1.98 
1.90 
1.64 

57  40.2 

58  25.7 

59  4.9 

1.96 
1.79 
1.46 

10  22.0 

11  16.7 

12  9.6 

2.30 
2.24 
2.10 

13.0 
14.0 
15.0 

7 
8 
9 

16  12.2 

16  18.8 
16  ^2.0 

16  15.9 
16  20.9 
16  22.4 

59  21.2 
59  45.4 
59  57.5 

1.25 

0.76 

40.25 

59  34.8 
59  53.0 
59  58.9 

1.01 

+0.50 

0.00 

13    0.7 

13  50.7 

14  40.5 

2.10 
2.07 
2.09 

16.0 
17.0 
18.0 

10 
11 
12 

16  22.0 
16  19.2 
16  14.1 

16  21.0 
16  16.9 
16  11.0 

59  57.5 
59  47.0 
59  28.4 

-0.23 
0.61 
0.91 

59  53.4 
59  38.6 
59  16.8 

-0.43 
0.77 
1.01 

15  31.3 

16  24.1 

17  19.4 

2.15 
2.25 
2.37 

19.0 
20.0 
21.0 

13 
14 
15 

16    7.5 
16    0.1 
15  52.1 

16    3.9 
15  56.1 
15  48.1 

59    4.2 
58  36.7 
58    7.6 

1.08 
1.18 
1.23 

58  50.8 
58  22.3 
57  52.8 

1.14 
1.21 
1.23 

18  17.2 

19  16.6 

20  15.6 

2.45 
2.48 
2.42 

22.0 
23.0 
24.0 

16 
17 

18 

15  44.0 
15  36.0 
15  27.9 

15  40.0 
15  31.9 
15  23.9 

57  37.9 
57     8.1 
56  38.5 

1.24 
1.23 
1.23 

57  23.0 
56  53.3 
56  23.8 

1.24 
1.23 
1.22 

21  12.5 

22  5.9 
22  55.4 

2.30 
244 
1.98 

25.0 
26.0 
27.0 

19 
20 
21 

15  19.9 
15  12.2 
15    4.9 

15  16.1 
15    8.5 
15     1.5 

56     9.3 
55  41.0 
55  14.2 

1.20 
1.18 
1.07 

55  55.0 
55  27.3 

55     1.7 

1.18 
1.12 
1.01 

23  41.4 

6 
0  24.7 

1.65 
1.75 

28.0 

29.0 

0.3 

22 
23 
24 

14  58.4 
14  52.8 
14  48.7 

14  55.4 
14  50.6 
14  47.3 

54  50.0 
54  29.7 
54  14.6 

0.93 
0.75 
0.50 

54  39.3 
54  21.4 
54     9.6 

0.85 

0.63 

-0.35 

1     6.1 

1  46.7 

2  27.4 

1.70 
1.69 
1.71 

1.3 
2.3 
3.3 

25 
26 
27 

14  46.5 
14  46.4 
14  48.9 

14  46.1 
14  47.4 
14  51.2 

54     6.4 
54     6.3 
54  15.5 

-0.18 

+0.18 

0.58 

54     5.3 
54     9.7 
54  23.8 

0.00 

+0.38 

0.79 

3    9.1 

3  52.7 

4  38.8 

1.77 
1.87 
1.98 

4.3 
5.3 
6.3 

28 
29 
30 
31 

14  54.1 

15  2.1 
15  12.7 
15  25.6 

14  57.8 

15  7.1 
15  18.9 
15  32.7 

54  34.6 

55  3.9 

55  42.8 

56  30.1 

l.Oi 
1.42 
1.80 
2.11 

54  48.0 
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4  23  35.47 

9.9304 

25  55    5.9 

3J77 

17 

2  43  28.06 

9.0970 

21  10  54.6 

8.497 

17 

4  25  49.41 

9.9343 

25  .58  24.8 

3.959 

18 

2  45  29.81 

9.0313 

21  19  17.6 

8.338 

18 

4  28    3.58 

9.9381 

26    1  36.1 

3.195 

19 

2  47  31.82 

9.0357 

21  27  35.2 

8.948 

19 

4  30  17.98 

9.9418 

26    4  39.8 

9.997 

20 

2  49  34.09 

9.0399 

21  35  47.4 

8.157 

20 

4  32  32.60 

9.3455 

26    7  35.8 

9.870 

21 

2  51  36.61 

9.0449 

21  43  54.1 

8.066 

21 

4  34  47.44 

9.9499 

26  10  24.2 

9.749 

22 

2  53  39.39 

9.0486 

21  51  55.3 

7.973 

22 

4  37    2.50 

3.9538 

26  13    4.9 

9.613 

23 

2  55  42.44 

9.0531 

21  59  50.9 

7.879 

23 

4  39  17.77 

9.3563 

26  15  37^ 

9.483 

24 

2  57  45.7^ 

9.0575 

N.22    7  40.8 

7.785 

24 

4  41  33.26 

9.9599 

N.26  18    2.8 

9.359 
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THE  MOON'S  BIGHT  ASGEKSIOK  AND  DECLINATION. 


PHASES  OP  THE  MOON. 


O  Full  Moon, 6  13  41.7 

a  Last  Quarter, 13  6  53.9 

#  New  Moon, 20  16  3.1 

D  First  Quarter, 28  19  58.2 


d        h 

a  Perigee, 9     11.1 

a  Apogee, 25     11.8 


J 


32 


FEBRUARY,  1879. 


XIIL 


GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCEa 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

IIPi. 

of 

Vlfc. 

of 

TK^' 

of 

1 

Position. 

Diflf. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O          /        /' 

112    9    6 

3999 

113  33  27 

3978 

Ill  58    4 

3965 

116  22  56 

3951 

Saturn 

W. 

65  16  49 

9987 

m  47  18 

9973 

68  18    4 

9961 

69  49    6 

2947 

a  Arietis 

w. 

28  49  40 

9978 

30  20  20 

9961 

31  51  22 

9943 

33  22  46 

9997 

Pollux 

E. 

46  49  37 

1^7 

45  18  30 

9947 

43  47  11 

9937 

42  15  39 

9996 

Regulus 

E. 

83  36  21 

9999 

82    4  30 

9910 

80  32  24 

9898 

79    0    2 

9885 

2 

Sun 

W. 

123  31  33 

3176 

124  58  11 

3160 

126  25    8 

3144 

127  52  24 

3199 

Saturn 

W. 

77  28  40 

9876 

79     1  30 

9860 

80  34  40 

9845 

82    8    9 

9830 

a  Arietis 

W. 

41     5    3 

9844 

42  38  34 

9896 

44  12  26 

9811 

45  46  40 

9795 

Pollux 

E. 

34  34  43 

9877 

33    1  55 

9668 

3)  28  55 

9860 

29  55  45 

2852 

Regulus 

E. 

71  13  59 

9816 

69  39  52 

9809 

68    5  27 

9787 

66  30  42 

2772 

Spica 

E. 

125  16  27 

9891 

123  42  26 

9806 

122    8    6 

9791 

120  a3  26 

9775 

3 

Sun 

W. 

135  13  45 

3043 

136  43    4 

3096 

138  12  44 

3009 

139  42  45 

2903 

Saturn 

W. 

90    0  37 

9751 

91  36    9 

9735 

93  12    2 

9719 

94  48  17 

2703 

a  Arietis 

W. 

53  43  15 

9711 

55  19  4] 

9694 

56  56  29 

9677 

58  33  40 

9660 

Aldebaran 

W. 

23    7  13 

3116 

24  35    3 

3051 

26    4  13 

9993 

27  34  34 

2948  , 

Regulus 
Spica 

E. 

58  31  59 

9695 

56  55  13 

9679 

55  18    5 

9663 

53  40  36 

2648 

E. 

112  34  58 

9696 

110  58  13 

9680 

109  21    6 

9664 

107  43  38 

2648 

4 

Satuni 

W. 

102  54  51 

9694 

104  33  14 

9607 

106  11  59 

9599 

107  51    5 

2577 

a  Ai'ietis 

W. 

66  45  13 

9577 

68  24  40 

9561 

70    4  29 

9545 

71  44  40 

2598 

Aldebaran 

VV. 

35  20  a3 

9750 

36  56    6 

9790 

38  32  19 

9699 

40    9  10 

9665 

Regulus 

E. 

45  27  51 

42569 

43  48  14 

9553 

42    8  15 

9538 

40  27  55 

2593 

Spica 

E. 

99  30  47 

9566 

97  51    6 

9551 

96  11    3 

9535 

94  30  38 

2518 

5 

Saturn 

W. 

116  il  41 

9504 

117  52  48 

5490 

119  34  15 

8477 

121  16    0 

2465 

a  Arietis 

w. 

80  11    9 

9450 

81  53  32 

9436 

83  36  16 

9499 

85  19  20 

2408 

Aldebaran 

w. 

48  21  53 

9549 

50    1  58 

9599 

51  42  31 

9510 

53  23  31 

2491 

Regulus 

E. 

32    1    9 

9453 

30  18  49 

9440 

28  36  11 

9498 

26  53  16 

2416 

Spica 

E. 

86    3    5 

9443 

84  20  31 

9498 

82  37  36 

9413 

80  54  20 

51399 

Antares 

E. 

131  50  58 

9436 

130    8  14 

9491 

128  25    9 

9407 

126  41  44 

2393 

6 

a  Arietis 

W. 

93  59  35 

9349 

95  44  34 

9330 

97  29  50 

9316 

99  15  23 

8308 

Aldebaran 

W. 

61  54  42 

9409 

63  38    4 

9394 

65  21  47 

9380 

67    5  50 

2367 

Pollux 

W. 

19  42  28 

9497 

21  23  46 

9460 

23    5  56 

9499 

24  48  50 

8409 

Spica 

E. 

72  13    8 

9334 

70  27  58 

9399 

68  42  31 

9311 

66  56  48 

2300 

Antares 

E. 

117  59  45 

9397 

116  14  25 

9315 

114  28  48 

9304 

112  42  54 

2992 

7 

a  Arietis 

W. 

108    6  54 

9960 

109  53  53 

.2959 

111  41    4 

9944 

113  28  26 

2237 

Aldebaran 

AV. 

75  50  32 

9311 

77  36  16 

9309 

79  22  13 

9993 

81    8  23 

2985 

Pollux 

W. 

33  31  35 

9307 

35  17  24 

9993 

37    3  34 

9980 

38  50    3 

S909 

Spica 

E. 

58    4  23 

9959 

56  17  13 

9944 

54  29  51 

9937 

52  42  18 

8999 

Antares 

E. 

103  49  28 

2943 

102    2    5 

9935 

100  14  29 

9997 

98  26  41 

2219 

^IVfars 

E. 

127  36    6 

9471 

125  54  12 

9469 

124  12    5 

9453 

122  29  46 

9445 

8 

Aldebaran 

W 

90    1  58 

9953 

91  49    1 

9949 

93  36  15 

9940 

95  23  34 

9943 

Pollux 

W. 

47  46  10 

9995 

49  34    0 

2919 

51  21  59 

2914 

53  10    6 

8906 

Spica 

E. 

43  42  13 

9904 

41  53  51 

9900 

40    5  24 

9197 

38  16  52 

2196 

Antares 

E. 

89  25  10 

9190 

87  36  27 

9185 

85  47  37 

9181 

&3  58  41 

2178 

Mary 

E. 

113  55  35 

9413 

112  12  19 

9408 

110  28  56 

2404 

108  45  27 

2400 

9 

Aldebaran 

W. 

104  20  58 

9937 

106    8  30 

9939 

107  56    0 

9940 

109  43  28 

2942 

XIV. 
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GREENWICH  MEAN  TIME. 

1                                                                  _ . _ 

1 

LUNAR  DISTANCES. 

1^ 

Star's  Name 

f».L. 

P.L 

P.L. 

P.L. 

*g 

and 

Midnight 

of 

XVh. 

of 

XVIlIJi. 

of 

XXli»- 

of 

1 

Positiou. 

w 

Diff. 

Biff. 

Diff. 

Diff. 

Sun 

W. 

O            /         // 

117  48    5 

jitn 

119  13  30 

3999 

120  39  13 

3907 

122    5  14 

3199 

Saturn 

W. 

71  20  25 

S933 

72  52    2 

9919 

74  23  57 

9905 

75  56    9 

9891 

a  ArietLs 

w. 

34  54  31 

9910 

36  26  37 

9894 

37  59    4 

9877 

39  31  53 

9860 

Pollux 

E. 

40  43  53 

9916 

39  11  54 

9906 

37  39  43 

9896 

36    7  19 

9887 

ReguluB 

E. 

77  27  24 

9879 

75'  54  29 

9659 

74  21  17 

9845 

72  47  47 

9831 

2 

•Sun 

W. 

129  19  59 

3119 

130  47  54 

3095 

132  16  10 

3078 

133  44  47 

3060 

Saturn 

w. 

83  41  58 

9815 

85  16    7 

9799 

86  50  36 

9783 

88  25  26 

9767 

a  ArietiR 

w. 

47  21  15 

9778 

48  56  12 

9761 

50  31  31 

9744 

52    7  12 

9798 

Pollux 

E. 

28  22  25 

9846 

26  48  57 

9849 

25  15  24 

9841 

23  41  49 

9849 

Rcffulus 

E. 

64  55  38 

9757 

63  20  14 

9741 

61  44  29 

9726 

60    8  24 

9711 

Spica 

E. 

118  58  26 

9760 

117  23    5 

9744 

115  47  24 

9798 

114  11  22 

9719 

3 

Sun 

W. 

141  13    7 

9975 

142  43  51 

9058 

144  14  57 

9040 

145  46  25 

9093 

Saturn 

W. 

96  24  53 

9667 

98    1  50 

9671 

99  39    9 

9655 

101  16  49 

9630 

a  Arietis 

W. 

60  11  13 

96^3 

61  49    9 

9696 

63  27  28 

9610 

65    6    9 

9593 

Aldebaraii 

W. 

29    5  59 

9897 

30  38  22 

9856 

32  11  38 

9818 

33  45  43 

9783 

Re^us 
Spica 

E. 

52    2  46 

9639 

50  24  35 

9616 

48  46    2 

9600 

47    7    7 

9585 

E. 

106    5  48 

9639 

104  27  36 

9615 

102  49    2 

9599 

101  10    6 

9589 

4 

Saturn 

W. 

109  30  31 

9569 

111  10  18 

9547 

112  50  26 

9533 

114  30  54 

9519 

a  Arietis 

W. 

73  25  14 

9519 

75    6  10 

9497 

76  47  28 

9481 

78  29    8 

9466 

Aldebaraii 

W. 

41  46  37 

9640 

43  24  38 

9615 

45    3  12 

9593 

46  42  17 

9570 

Reguius 

E. 

38  47  14 

9509 

37    6  13 

9494 

35  24  51 

9480 

33  43  10 

9466 

Spica 

E. 

92  49  50 

9503 

91    8  41 

9487 

89  27  10 

9479 

87  45  18 

9458 

5 

Saturn 

W. 

122  58    2 

9453 

124  40  22 

9441 

126  22  58 

9430 

128    5  50 

9419 

a  Arietis 

W. 

87    2  44 

9394 

88  46  28 

9380 

90  30  32 

9367 

92  14  54 

9354 

Aldebaran 

W. 

55    4  57 

9473 

56  46  48 

9456 

58  29    3 

9440 

60  11  41 

9494 

Re^uhis 
Spica 

E. 

25  10    4 

9405 

23  26  37 

9396 

21  42  57 

9388 

19  59    5 

9389  ^ 

E. 

79  10  44 

9386 

77  26  49 

9379 

75  42  34 

9359 

73  58    0 

9346 

Antares 

E. 

124  57  59 

9379 

123  13  54 

9366 

121  29  30 

9353 

119  44  47 

9340^ 

6 

a  Arietis 

W. 

101     1  11 

9297 

102  47  15 

.  9967 

104  33  34 

9977 

106  20    7 

9968 

Aldebaran 

W. 

68  50  12 

9355 

70  34  52 

9343 

72  19  49 

9331 

74    5    3 

9391 

Pollux 

W. 

26  32  22 

9378 

28  16  29 

9357 

30    1     5 

9339 

31  4f)    8 

9399 

Spica 

E. 

65  10  4n 

9989 

6.'i  24  34 

9979 

61  38    4 

9970 

59  51  20 

9961   1 

Antares 

E. 

no  56  4:3 

9981 

109  10  16 

9971 

107  23  34 

9262 

105  36  38 

9259  ' 

7 

a  Arietis 

W. 

115  15  511 

9931 

117    3  41 

9995 

118  51  32 

9919 

120  39  31 

9915 

Aldebaran 

W. 

82  54  45 

9977 

84  41  18 

9970 

86  28    1 

9264 

88  14  53 

9959 

Pollux 

W. 

40  36  4e 

9269 

42  23  48 

2940 

44  11    3 

9940 

45  58  31 

9933 

Spica 

E. 

50  54  34 

9293 

49    6  41 

9917 

47  18  39 

9212 

45  30  29 

9906 

Antares 

E. 

96  38  42 

9919 

94  50  33 

9206 

93    2  14 

9900 

91  13  46 

9194 

Mars 

E. 

120  47  1() 

9438 

119    4  35 

9431 

117  21  44 

9494 

115  38  44 

9418  , 

r 

8 

Aldebaran 

W. 

97  10  58 

9241 

98  58  25 

9939 

100  45  55 

9938 

102  a3  26 

1 

9937  ! 

Pollux^ 

W. 

54  5-^  21 

9904 

56  46  42 

220] 

58  35    8 

9198 

60  23  38 

9196  : 

Spica 

E. 

36  28  17 

9194 

:U  39  40 

2194 

32  51    3 

9194 

31     2  26 

9195 

Antares 

E. 

82    9  41 

9176 

80  20  37 

2173 

78  31  29 

9171 

76  42  17 

9169 

Mars 

E. 

107    1  53 

9307 

105  18  14 

2395 

103  34  32 

9893 

101  50  47 

9391 

9 

Aldebaran 

W. 

111  30  53 

9945 

113  18  14 

9948 

115    5  30 

9253 

116  52  39 

S958 

34 
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LUNAR  DISTANCES. 

9 

star's  lifame 

aud 

Position. 

Noon. 

P.L. 

of 

Diff. 

IlPi. 

P.L. 

of 
Diff. 

Vlli. 

P.L. 

of 

Diff. 

Kii. 

P.L, 

of 

Biff. 

Pollux 

W. 

O           /        // 

(52  12  12 

2194 

O           f        // 

64    0  49 

9193 

O           /        // 

65  49  27 

2192 

O           I        tl 

67  38    6 

9192 

Regulus 

W. 

25  10    4 

2199 

26  58  43 

9169 

28  47  27 

2186 

30  36  15 

2185 

Spica 

E. 

29  13 .51 

2197 

27  25  19 

9900 

25  36  52 

2905 

23  48  32 

2210 

Antores 

E. 

74  53    3 

2169 

73    3  48 

9169 

71  14  33 

2169 

69  25  18 

2169 

Mai's 

E. 

100    7    0 

2390 

98  23  11 

9390 

96  39  22 

2389 

94  55  32 

9390 

a  Aquilfe 

E. 

123  58  27 

3095 

122  30  11 

3058 

121     1  10 

:M)25 

119  31  28 

9994 

Sun 

E. 

147  14  48 

9463 

145  33  11 

9483 

143  51  34 

2483 

142    9  57 

9484 

10 

Aldebarnn 

W. 

118  39  41 

2903 

120  26  35 

9970 

122  13  19 

2877 

123  59  53 

3984 

Pollux 

W. 

76  41    9 

9199 

78  29  38 

2202 

80  18    3 

2905 

82    6  23 

9909 

Regulus 

W. 

39  40  23 

2169 

41  29    7 

2191 

43  17  48 

2194 

45    6  25 

9197 

Antares 

E. 

60  19  27 

2178 

58  30  27 

2181 

56  41  31 

9184 

54  52  40 

9188 

Mare 

E. 

86  16  48 

9400 

84  a3  13 

2403 

82  49  42 

2407 

81    6  17 

9410 

a  Aquil» 

E. 

111  54  50 

2689 

110  22  17 

2876 

108  49  27 

9864 

107  16  22 

9855 

Sun 

E. 

133  42  13 

2492 

132    0  48 

9496 

130  19  29 

9499 

128  38  15 

9503 

11 

Pollux 

W. 

91    6  29 

8833 

92  54    8 

2238 

94  41  39 

2944 

96  29    1 

S95J   1 

Regulus 

W. 

54    8    5 

2919 

55  56    5 

2295 

57  43  56 

2930 

59  31  39 

9238  1 

Antares 

E. 

45  50    1 

2212 

44    1  51 

2218 

42  13  50 

2995 

40  25  59 

2931 

Mars 

E. 

72  30  44 

2436 

70  48    0 

2442 

69    5  25 

2448 

67  22  58 

9155 

a  Aquilea 

E. 

99  28  39 

9839 

97  54  53 

2833 

96  21    8 

9835 

94  47  25 

9638 

Sun 

E. 

120  13  37 

9599 

118  :33    4 

2535 

116  52  39 

2541 

115  12  23 

2548 

12 

Pollux 

W. 

105  23  21 

9286 

107    9  41 

9294 

108  55  50 

2902 

no  41  47 

9310 

Regulus 

W. 

68  27  53 

2269 

70  14  38 

2277 

72    1  12 

2984 

73  47  35 

9991 

Spica 

W. 

14  38  37 

9355 

16  2:^  17 

2345 

18    8  11 

2340 

19  53  13 

9338 

Autares 

E. 

31  29    4 

9964 

29  42  12 

2979 

27  55  31 

2979 

26    9    1 

9987 

Mars 

E. 

58  53  11 

9490 

57  11  44 

9499 

55  30  29 

2507 

53  49  25 

9515 

a  Aquite 

E 

87    0  21 

9871 

85  27  25 

2869 

83  54  43 

2893 

82  22  15 

9905 

Sun 

E. 

106  53  27 

9585 

105  14  11 

9599 

103  35    5 

2600 

101  56  10 

9600 

13 

Pollux 

W. 

119  28  27 

9354 

121  13    8 

9:)G3 

122  57  36 

2373 

124  41  50 

9389 

Regulus 

W. 

82  36  41 

9331 

84  21  55 

9339 

86    6  57 

2348 

87  51  47 

9355 

Spica 

W. 

28  38    7 

9353 

30  22  49 

9358 

32    7  24 

9364 

33  51  50 

9371 

Mare 

E. 

45  26  58 

2558 

43  47    5 

2566 

42    7  24 

2575 

40  27  55 

9585 

a  Aqiiilte 

E. 

74  44  30 

2989 

73  14    3 

3009 

71  44    1 

3031 

70  14  27 

3055 

Sun 

E, 

93  44  29 

9659 

92    6  44 

2660 

90  29  11 

2669 

88  51  50 

2679 

14 

Regulus 

W. 

96  32  58 

239t> 

98  16  35 

2407 

100    0    0 

2415 

101  43  13 

9494 

Spica 

W. 

42  31  32 

9407 

44  14  57 

2415 

45  58  11 

2423 

47  41  13 

94.31 

Mare 

E. 

32  13  42 

9639 

30  35  30 

2641 

28  57  31 

2652 

27  19  46 

9061 

a  Aquilfe 

E. 

62  54  34 

3900 

61  28  25 

3236 

60    2  58 

3274 

58  38  16 

3315 

Sun 

E. 

80  48  10 

9725 

79  12    3 

2734 

77  36    8 

9743 

76    0  25 

97^ 

15 

Regulus 

W. 

110  16  16 

24G7 

111  58  16 

2475 

113  40    4 

9484 

115  21  40 

9499  1 

Spica 

W. 

5<}  13  37 

2470 

57  55  32 

2479 

59  37  15 

9487 

61  18  47 

9495  ' 

Antares 

W. 

10  22  12 

2462 

12    4  18 

2470 

13  46  13 

2479 

15  27  56 

9487  '■ 

a  Aquilss 

E. 

51  47  48 

3573 

50  28  44 

3637 

49  10  50 

3708 

47  54  12 

3785 

Sun 

E. 

68    4  53 

2798 

m  30  23 

2808 

64  56    5 

2818 

63  22    0 

2«7  ' 

16 

Spica 

VV. 

69  43  :33 

2536 

71  23  56 

2544 

73    4    8 

2.V>2 

74  44    9 

1 
9561  ! 

Antares 

W. 

23  53  34 

2599 

25  34    7 

2538 

27  14  28 

2546 

28  54  38 

8554 



__  1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES- 

1 

9 

k 

SUr'8  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XVIIP- 

of 

XXlh. 

of 

9 

Position. 

w 

Diir. 

Biff. 

Biif. 

Biff. 

Pollux 

W. 

69  26  4i) 

SIOQ 

O          1         II 

71  15  24 

9194 

O          in 

73    4     1 

8195 

0          1       II 

74  52  36 

3196 

Reffulus 

W. 

32  25    5 

9184 

34  13  56 

9184 

36    2  47 

3186 

37  51  36 

3187 

Spicn 

E. 

22    0  20 

SB16 

20  12  20 

9990 

18  24  36 

3344 

16  37  14 

9964 

Antares 

E. 

67  36    3 

3170 

65  46  50 

9171 

63  57  39 

3173 

62    8  31 

3176 

Mara 

E. 

93  11  43 

9391 

91  27  55 

9393 

89  44  10 

3394 

88    0  27 

3397 

a  AquihB 

E. 

118    1     8 

9966 

116  30  15 

9944 

114  58  52 

3994 

113  27    3 

3905 

Sun 

E. 

140  28  21 

9484 

138  46  46 

9485 

137    5  12 

9487 

135  23  4L 

9480 

10 

Ald^nui 

W. 

125  46  16 

999U 

127  32  26 

9309 

129  18  22 

9313 

131     4    3 

9334 

Pollux 

W. 

83  54  37 

9913 

85  42  45 

9917 

87  30  47 

3SU3 

89  18  42 

9937 

Regulus 

W. 

46  54  57 

9901 

48  43  23 

9905 

50  31  43 

9909 

52  19  57 

3913 

Antares 

E. 

53    3  55 

9199 

51  15  16 

9197 

49  26  44 

9908 

47  38  19 

9306 

Mara 

E. 

79  22  57 

9414 

77  39  43 

9419 

75  56  36 

9494 

74  13  36 

3430 

a  Aquilffi 

E. 

105  43    5 

9847 

104    9  38 

9841 

102  36    3 

9837 

101    2  23 

3834 

Sun 

E. 

126  57    6 

9507 

125  16    3 

9519 

123  35    7 

9517 

121  54  18 

3533 

11 

Pollux 

W. 

98  16  13 

9257 

100    3  16 

9964 

101  50    8 

9371 

103  36  50 

9379 

Regulus 

W. 

61  19  13 

9949 

63    6  38 

9940 

64  53  53 

9856 

66  40  58 

9369 

Antares 

E. 

38  38  17 

9937 

36  50  44 

9943 

35    3  20 

3350 

33  16    7 

9357 

Mara 

E. 

65  40  41 

9469 

63  58  34 

9468 

62  16  36 

3475 

60  34  48 

3483 

a  Aquils 

E. 

93  13  46 

9849 

91  40  13 

9848 

90    6  47 

8854 

88  33  29 

3868 

Sun 

E. 

113  32  16 

9554 

111  52  18 

9561 

110  12  30 

3569 

108  32  53 

8577 

12 

Pollux 

W. 

112  27  32 

9318 

114  13    5 

9337 

115  58  26 

3336 

117  43  33 

3346 

Regulus 

W. 

75  33  47 

9999 

77  19  48 

9307 

79    5  37 

3315 

80  51  15 

3393 

Spica 

W. 

21  38  17 

3338 

23  23  21 

9340 

25    8  22 

8344 

26  53  18 

3348 

Antares 

E. 

24  22  42 

9994 

22  36  34 

9309 

20  50  38 

8311 

19    4  54 

3318 

Mare 

E. 

52    8  32 

9533 

50  27  51 

3531 

48  47  21 

8540 

47    7    3 

3549 

a  Aquil» 

E. 

80  50    3 

9990 

79  18    9 

9935 

77  46  35 

8951 

76  15  21 

9960 

• 

Svn 

E. 

100  17  27 

9617 

98  38  55 

3696 

97    0  35 

3634 

95  22  26 

3643  j 

1 

13 

Pollux 

W. 

126  25  51 

9391 

128    9  38 

9409 

129  53  10 

9413 

131  36  28 

9133  ' 

Regulus 

W. 

89  36  2() 

3364 

91  20  53 

3373 

93    5    7 

8381 

94  49    9 

8390  ; 

Spica 
Mare 

W. 

a5  36    7 

9376 

37  20  14 

9385 

39    4  10 

8399 

40  47  56 

9399 

E. 

38  48  3J) 

3504 

37    9  36 

9603 

35  30  45 

9613 

33  52    7 

9693 

a  Aquilse 

E. 

68  45  22 

3081 

67  16  49 

3108 

a5  48  49 

3136 

64  21  23 

3167 

Surf 

E. 

87  14  42 

3688 

85  37  46 

9607 

84     1    2 

3706 

82  24  30 

3715 

14 

Regulus 

W. 

103  26  14 

3433 

105    9    3 

9441 

106  51  40 

3450 

108  34    4 

3458 

Spica 
Mare 

W. 

49  24    4 

3438 

51    6  44 

3446 

52  49  13 

3454 

54  31  31 

3463 

E. 

25  42  14 

3C73 

24    4  56 

3683 

22  27  52 

3693 

20  51    3 

3705 

a  Aquilie 

E. 

57  14  2-2 

3359 

55  51  18 

3407 

54  29    9 

3458 

53    7  58 

3513 

Sun 

E. 

74  24  54 

3761 

72  49  35 

3771 

71  14  29 

3780 

69  :19  35 

3789 

15 

Regulus 

W. 

117    3    4 

3501 

118  44  16 

3010 

120  25  16 

3518 

122    6    4 

3587 

Spica 

W. 

63    0    7 

3503 

64  41  16 

3513 

66  22  13 

3530 

68    2  59 

8538 

Antares 

W. 

17    9  27 

3496 

18  50  46 

s:04 

20  31  54 

3513 

22  12  50 

3581 

a  AquJlte 

E. 

46  38  54 

3869 

45  25    3 

3961 

44  12  45 

4063 

43    2    7 

4174 

Sun 

E. 

61  48    7 

3836 

60  14  26 

3845 

58  40  57 

3854 

57    7  39 

3863 

IG 

Spica 

W. 

76  23  58 

3569 

78    3  36 

3577 

79  43    2 

B58b 

81  22  17 

3504 

Antares 

W. 

30  34  30 

3503 

32  14  23 

3571 

.33  53  58 

3579 

35  33  22 

3588 

36 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

* 

id 

Star'B  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Uli> 

of 

VPi. 

of 

IXh. 

of 

16 

Position. 

Diff. 

Diff. 

Diff. 

DUL 

Sun 

E. 

O           «        /' 

55  34  33 

3673 

54    1  39 

9869 

O          t         1' 

52  28  57 

3891 

o        /       /. 

50  56  27 

9901 

17 

Spica 

W. 

83    1  20 

9809 

84  40  12 

9610 

86  18  53 

9618 

87  57  23 

9696 

Aiitares 

W. 

37  12  34 

9596 

38  51  35 

9604 

40  30  25 

9619 

42    9    3 

9691 

Sun 

E. 

43  16  57 

S948 

41  45  39 

2958 

40  14  33 

9967 

38  43  39 

9977 

18 

Spica 

W. 

96    7    3 

9068 

97  44  25 

9678 

99  21  35 

9686 

100  58  34 

9694 

Antares 

w. 

50  19  24 

9663 

51  56  54 

9671 

53  34  13 

3679 

55  11  21 

968r 

Sun 

E. 

31  12  13 

3097 

29  42  34 

3038 

28  13    8 

3049 

26  43  56 

9000 

22 

Sun 

W. 

15  30  15 

3360 

.  16  53  17 

3369 

18  16  17 

3365 

19  39  14 

3368 

a  Arietis 

E. 

47  24  24 

9964 

45  53  26 

9973 

44  22  40 

9983 

42  52    6 

9993 

Aldebaran 

E. 

79  55  24 

3001 

78  25  13 

3009 

76  55  12 

3018 

75  25  22 

3097 

Pollux 

E. 

122    7    4 

9964 

120  36    6 

9970 

119    5  16 

9977 

117  34  35 

9985 

23 

Sun 

W. 

26  32  47 

3393 

27  55  11 

3399 

29  17  29 

3404 

30  39  41 

3410 

a  Arietis 

E. 

35  22  17 

3049 

33  52  56 

3053 

32  23  49 

3064 

30  54  55 

3075 

Aldebaran 

E. 

67  58  52 

3069 

66  30    5 

3078 

65    1  29 

3087 

6333    3 

3096  1 

Pollux 

E. 

110    3  19 

3018 

108  33  29 

3095 

107    3  47 

3031 

105  34  12 

9037 

24 

Sun 

W. 

37  29    4 

3437 

38  50  39 

3441 

40*12    9 

3446 

41  33  34 

3450 

Venus 

W. 

18  58  54 

3691 

20  15  51 

3675 

21  33    5 

3663 

22  50  31 

3655 

Aldebaran 

E. 

56  13  26 

3137 

54,46    1 

3145 

53  18  46 

3153 

51  51  41 

31«  1 

t 

Pollux 

E. 

98    8    6 

3064 

96  39  12 

3069 

95  10  24 

3073 

93  41  41 

3078 

Regulus 

E. 

135    8    2 

3059 

133  38  54 

3056 

132    9  51 

3061 

130  40  53 

3065 

25 

Sun 

W. 

48  19  34 

3466 

49  40  36 

3469 

51     1  35 

3471 

52  22  32 

3479 

Venus 

W. 

29  19  27 

3631 

30  37  28 

3698 

31  55  32 

3695 

33  13  39 

3693 

Saturn 

W. 

23  38  59 

3999 

25    3  20 

3976 

26  28    0 

3963 

27  52  55 

3951 

Aldebaran 

E. 

44  38  51 

3907 

43  12  50 

3916 

41  47    0 

3996 

40  21  22 

3937 

Pollux 

E. 

86  19  20 

3094 

84  51    3 

3096 

83  22  49 

3098 

81  54  37 

3100 

Regulus 

E. 

123  17    8 

3079 

121  48  33 

3069 

120  20    1 

3084 

118  51  32 

3086 

26 

Sun 

W. 

59    7     1 

3473 

60  27  55 

3472 

61  48  50 

3471 

63    9  47 

•nOtf 

Venus 

W. 

39  44  52 

3610 

41    3  15 

3607 

42  21  42 

3603 

43  40  13 

3599  j 

Satuni 

W. 

35    0  25 

3910 

36  26  2-2 

3904 

37  52  26 

319B 

39  18  38 

3191 

Aldebarair 

E. 

33  16  45 

3307 

31  52  41 

3395 

30  28  59 

3346 

29    5  41 

3371 

Pollux 

E. 

74  34    3 

3103 

73    5  57 

3103 

71  37  51 

3109 

70    9  44 

3101 

Regulus 

E. 

111  29  21 

3086 

110    0  54 

30H6 

108  32  27 

3084 

107    3  58 

3089 

27 

Sun 

W. 

69  55  14 

3459 

71  16  32 

3447 

72  37  55 

3441 

73  59  25 

3436 

Venus 

w. 

50  13  55 

3576 

51  32  5(> 

3570 

52  52    3 

3564 

54  11  17 

3556 

Saturn 

w. 

46  31  31 

3159 

47  58  29 

3153 

49  25  35 

3146 

50  52  49 

3138 

Pollux 

E. 

62  48  37 

3088 

61  20  13 

3085 

59  51  45 

3081 

58  23  12 

3077 

Regulus 

E. 

99  40  50 

3067 

98  12    0 

3009 

96  43    4 

3057 

95  14    2 

3059 

28 

Sun 

W. 

80  48  43 

3399 

82  11     1 

3390 

83  33  29 

3381 

84  56    7 

3371 

Venus 

W. 

60  49  32 

3515 

62    9  39 

3506 

GS  29  57 

3495 

64  50  27 

3485  1 

Saturn 

W. 

58  H  21 

3006 

59  39  a5 

3087 

61     8    0 

3078 

62  36  37 

3067 

jx  Arietif 

W. 

24  44  37 

3097 

2(>  12  50 

3060 

27  41  24 

3064 

29  10  17 

3049 

Pollux 

E. 

50  58  58 

3049 

49  ^)  46 

3043 

48    0  26 

3035 

46  30  57 

30S8 

Regului 

• 

E. 

87  47    3 

3018 

86  17  13 

3010 

84  47  13 

3009 

83  17    2 

9903 

XVIII. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

« 

5 . 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

■^l 

and 

Midiiiirlit. 

of 

XVI'. 

of 

XVTIli^ 

of 

xxii>. 

of 

1^ 

16 

Position. 

<7 

Diff. 

Diff. 

Diff. 

DiO. 

Sun 

E. 

O              /          H 

49  24    9 

3910 

0          1         II 

47  52    3 

3990 

O          /        /' 

46  20    9 

9999 

O          t        II 

44  48  27 

8939 

17 

Spica 

W- 

89  35  42 

9635 

91  13  49 

9643 

92  51  45 

9658 

94  29  30 

3660 

AjQtares 

W. 

43  47  30 

8689 

45  25  46 

9638 

47    3  50 

S646 

48  41  43 

8655 

Suw 

E. 

37  12  57 

8986 

35  42  27 

9997 

34  12  10 

3006 

32  42    5 

3017 

18 

Spica 

W. 

102  35  22 

3703 

104  11  58 

9711 

105  48  23 

8730 

107  24  37 

9789 

Antares 

W. 

56  48  18 

8696 

58  25    3 

9704 

60    1  37 

8713 

61  37  59 

8798 

Son 

E. 

25  14  57 

3078 

23  46  13 

3084 

22  17  44 

3096 

20  49  30 

3110 

22 

Sun 

W. 

21    2    7 

3378 

22  24  56 

3377 

23  47  39 

3388 

25  10. 16 

3387 

a  Arietis 

E. 

41  21  44 

3008 

39  51  34 

3019 

38  21  36 

3088 

36  51  50 

3039 

Aldebaran 

E. 

73  55  43 

3035 

72  26  14 

3044 

70  56  56 

3053 

69  27  49 

3061 

Pollux 

E. 

116    4    3 

8991 

114  33  39 

9998 

113    3  24 

3005 

111  33  17 

3018 

23 

Sun 

W. 

32    1  46 

3415 

33  23  45 

3499 

34  45  37 

3487 

36    7  23 

3431 

a  Arietis 

£• 

29  26  15 

3087 

27  57  50 

3100 

26  29  40 

3114 

25    1  47 

3199 

Aldebaran 

E. 

62    4  48 

3104 

60  36  43 

3111 

59    8  47 

3119 

57  41     1 

3198 

Pollux 

E. 

104    4  45 

3043 

102  35  25 

3048 

101    6  12 

3054 

99  37    6 

3050 

24 

Sun 

W. 

42  54  54 

3454 

44  16  10 

3458 

45  37  21 

3461 

46  58  29 

3463 

Venufl 

W. 

24    8    6 

3649 

25  25  48 

3643 

26  43  36 

3638 

28    1  29 

3634 

Aldebaran 

E. 

50  24  4b 

3170 

48  58    1 

3179 

47  31  27 

3188 

46    5    4 

3197 

Pollux 

E. 

92  13    4 

3089 

90  44  32 

3085 

89  16    4 

3088 

87  47  40 

3091 

Regulua 

E. 

129  12    0 

3069 

127  43  12 

3071 

126  14  27 

3074 

124  45  46 

3077 

25 

Sun 

W. 

53  43  27 

3473 

55    4  21 

3473 

56  25  15 

3474 

57  46    8 

3474 

Venus 

W. 

34  31  48 

3631 

35  50    0 

3618 

37    8  15 

3616 

38  26  32 

3613 

Saturn 

W. 

29  18    4 

3941 

30  43  25 

3839 

32    8  56 

3835 

33  34  36 

3917 

Aldebaran 

E. 

38  55  57 

3949 

37  30  46 

3961 

36    5  49 

3875 

34  41    8 

3990 

PoUux 

E. 

80  26  28 

3108 

78  58  21 

3103 

77  30  15 

3103 

76    2    9 

3103 

Regulus 

E. 

117  23    5 

3087 

115  54  39 

3087 

114  26  13 

3087 

112  57  47 

3087 

26 

Sun 

W. 

64  30  46 

3467 

65  51  47 

3463 

67  12  52 

3460 

68  34    1 

3456 

Venus 

W. 

44  58  48 

3596 

46  17  27 

3591 

47  36  11 

3586 

48  55    0 

3581 

Saturn 

W. 

40  44  58 

3185 

42  11  25 

3179 

43  37  59 

3173 

45    4  41 

3166 

Aldebaran 

E. 

27  42  51 

3399 

26  20  33 

3439 

24  58  53 

3471 

23  37  57 

3517 

Pollux 

E. 

68  41  36 

3100 

67  13  26 

3097 

65  45  13 

3095 

64  16  57 

3099 

Regulus 

E. 

105  35  27 

.   3080 

104    6  53 

3078 

102  38  16 

3074 

101    9  35 

3071 

27 

Sun 

W. 

75  21     1 

3430 

76  42  44 

3493 

78    4  a5 

3415 

79  26  34 

3407 

Venus 

W. 

55  30  39 

3549 

56  50    9 

3549 

58    9  47 

3533 

59  29  35 

3594 

Saturn 

W. 

52  20  12 

3131 

53  47  44 

3193 

55  15  26 

3114 

56  43  18 

3105 

Pollux 

E. 

56  54  34 

3078 

55  25  50 

3067 

53  57    0 

3061 

52  28    3 

3055 

Regulus 

E. 

93  44  54 

3047 

92  15  39 

3040 

90  46  16 

3033 

89  16  44 

3096 

28 

Sun 

W. 

86  18  57 

3360 

87  41  59 

3350 

89    5  13 

3338 

90  28  40 

3396 

Venus 

W. 

66  11    8 

3474 

67  32    1 

3463 

68  53    7 

3450 

70  14  27 

3437 

Saturn 

W. 

64    5  27 

3056 

65  34  30 

3046 

67    3  46 

3035 

68  33  16 

3083 

a  Arietis 

W. 

30  39  29 

3034 

32    8  59 

3090 

33  38  47 

3005 

35    8  53 

9991 

Pollux 

E. 

45    1  19 

3081 

43  31  32 

3013 

42    1  36 

3006 

40  31  30 

9998 

Regulus  . 

E. 

81  46  40 

9984 

80  16    7 

9973 

78  45  21 

3968 

77  14  21 

9951 
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I. 


AT  GREENWICH  APPARENT  NOON. 


• 

4 

9 

6 

^ 

ll 

9 

s 

5 

5 

«^ 

«H 

O 

o 

>> 

& 

& 

& 

Sat. 

1 

Sun. 

2 

Mon. 

3 

Tues. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat 

8 

Sun. 

9 

Mon. 

10 

Tues. 

11 

Wed. 

12 

Thur. 

13 

Frid. 

14 

Sat. 

15 

Sun. 

16 

Mon. 

17 

Tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Sat. 

22 

Sun. 

23 

Mon. 

24 

Tues. 

25 

Wed. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

Sun. 

30 

Mon. 

31 

Tues. 

32 

THE  SUN'S 


Apparent 
Right  AscenaioD. 


b      m       8 

22  4&  17.66 
22  52  2.10 
22  55  46.03 

22  59  29.46 

23  3  12.42 
23  6  54.94 

23  10  37.04 
23  14  18.74 
23  18  0.05 

23  21  41.01 
23  25  21.65 
23  29  1.98 

23  32  42.03 
23  36  21.80 
23  40  1.33 

23  43  40.65 
23  47  19.77 
23  50  5a70 

23  54  37.47 

23  58  16.32 

0  1  54.65 

0  5  33.05 
0  9  11.37 
0  12  49.60 

0  16  27.77 
0  20  5.90 
0  23  44.01 

0  27  22.13 
0  31  0.26 
0  34  38.39 
0  38  16.59 

0  41  54.87 


Dlff.  for 
1  hoar. 


a 
9.363 

9.342 

9.321 

9.301 
9.282 
9.263 

9.245 
9.229 
9.214 

9.200 
9.186 
9.174 

9.162 
9.152 
9.143 

9.134 
9.126 
9.119 

9.113 
9.107 
9.102 

9.098 
9.094 
9.091 

9.089 
9.088 
9.087 

9.087 
9.088 
9.090 
9.093 

9.096 


A-ppaTtnt 
BecUnAUoD. 


Diff.  for 
1  hour. 


s. 


// 


7  36  25.4 

7  13  35.3 

6  50  39.3 

6  27  37.5 

6  4  30.5 

5  41  18.6 

5  18    2.1 

4  54  41.5 

4  31   17.0 

4  7  48.9 

3  44  17.6 

3  20  43.6 

2  57     7.3 

2  33  28.9 

2  9  48.9 

1  46    7.5 

1  22  25.2 

0  58  42.1 


0  34  59.0 
S.  0  11  16.1 
N.  0  12  26.2 

0  36    7.6 

0  59  47.6 

1  23  25.8 

1  47     1.8 

2  10  35.3 
2  34     5.9 

2  57  33.3 

3  20  57.1 

3  44  16.8 

4  7  32.3 

N.  4  30  43.2 


+56.95 
57.21 
57.45 

57.68 
57.89 
58.09 

58.27 
58.44 
58.59 

58.73 

58.86 
58.98 

59.06 
59.14 
59.20 

59.25 
59.28 
59.29 

59.29 
59.27 
59.24 

59.19 
59.13 
59.05 

58.95 
58.84 
58.71 

58.57 
58.41 
58.24 
58.05 

+57.85 


Semi- 
diameter. 


// 


6  10.44 

6  10.20 

6  9.96 

6  9.72 

6  9.47 

6  9.22 

6  8.96 

6  8.71 

6  8.45 

6  8.19 

6  7.92 

6  7.65 

6  7.38 

6  7.11 

6  6.83 

6  6.56 

6  6.28 

6  6.01 

6  5.73 

6  5.45 

6  5.17 


4.90 
4.62 
6    4.35 


6 
6 


6 
6 


4.07 
3.80 
6    3.53 


6  3.26 

6  2.98 

6  2.71 

6  2.44 


16    2.16 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid- 
ian. 


65.44 
65.37 
65.30 

65.23 
65.17 
65.11 

65.05 
64.99 
64.93 

64.88 
64.83 
64.78 

64.74 
64.70 
64.66 

64.63 
64.60 
64.57 

64.55 
64.53 
64.51 

64.49 
64.48 
64.48 

64.47 
64.47 
64-47 

64.47 
64.47 
64.47 
64.49 

64.51 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time. 


m      8 

12  35.15 
12  23.06 
12  10.46 

11  57.38 
11  43.83 
11  29.83 

11  15.42 
11  0.61 
10  45.42 

10  29.87 

10  13.99 

9  57.80 

9  41.34 
9  24.60 
9    7.62 

8  50.43 
8  33.05 
8  15.49 

7  57.76 
7  39.89 
7  21.91 

7  3.82 
6  45.63 
6  27.36 

6  9.03 
5  50.66 
5  32.28 

5  13.88 
4  55.48 
4  37.13 
4  18.83 

4    0.60 


Diltfor 
1  honr. 


8 

0.492 
0.514 
0.535 

0.554 
0.5r3 
0.591 

0.609 
0.625 
0.640 

0.654 
0.668 
0.680 

0.691 
0.702 
0.712 

0.720 
0.728 
0.735 

0.742 
0.747 
0.762 

0.756 
0.759 
0.762 

0.765 
0.766 
0.766 

0.766 
0.766 
0.7C4 
0.761 

0.768 


NOTB.— Mean  Time  of  the  Seroidinmeter  pasaing  may  be  found  by  subtraoting  0*.18  from  the  Sidereal  Time. 

+  prefixed  to  the  hourly  ohongo  of  declination  indicates  that  aonih  deolinationB  are  decreasing 

and  north  deolinatious  are  increasing. 
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AT  GEEENWICH  MEAN  NOON. 

THE  SUN'S 

1 
1 

o 

1 

U3 

s 

a 

& 

p 

1 

2 
3 

Equation  of 
Time, 
tobe 
nibtracted 
from 
Mean 
Time. 

m~  s  ~ 

12  35.25 
12  23.16 
12  10.57 

DIff.for 
1  lionr. 

Sidereal 

Time, 

or 

lCi($ht  Asceuduii 

of 

3rean  Sun. 

ApparetU 
Right  Asoeiisioxi. 

DIff.  for 
1  liniir. 

8 

9.364 
9.343 
9.322 

Apparent 
Der.liimtion. 

Dittfor 
1  hour. 

Sat. 

Sun, 

Mon. 

h      m       H 

22  48  15.71 
22  52     0.18 
22  55  44.14 

S.   i  36  37.3+56.'96 
7    13  47.1    57.22 

6  50  50.9  57.46 

1 

0.492 
0.514 
0.535 

h      m        8 

22  35  40.46 
22  39  37.02 
22  43  33.57 

Tues. 
Wed. 
Thur. 

4 
5 

6 

22  59  27.61 

23  3  10.61 
23    6  53.17 

9.302 
9.283 
9.265 

6  27  49.0 
6     4  41.8 
5  41  29.7 

57.69 
57.90 
58.10 

11  57.49 
11  43.94 
11  29.94 

0.554 
0.573 
0.591 

22  47  30.13 
22  51  26.67 
22  55  23.23 

Frid. 

Sat. 

Sun. 

7 

8 
9 

23  10  35.31 
23  14  17.05 
23  17  58.41 

9.247 
9.231 
9.216 

5  18  13.0 
4  54  52.2 
4  31  27.4 

5a28 
58.45 
58.60 

11  15.53 
1 1     0.72 
10  45.53 

0.609 
0.625 
0.640 

22  59  19.78 

23  3  16.33 
23    7  12.88 

Mon. 

Tues. 

Wed. 

10 
11 
12 

23  21  39.41 
23  25  20.09 
23  29    0.46 

9.202 
9.188 
9.176 

4    7  59.1 
3  44  27.6 
3  20  53.4 

58.74 

58.87 
58.99 

10  29.98 

10  14.10 

9  57.91 

0.654 
0.668 
0.680 

23  11     9.44 
23  15    5.99 
23  19    2.55 

Thur. 

Frid. 

Sat. 

13 
14 
15 

23  32  40.55 
23  36  20.37 
23  39  59.94 

9.164 
9.154 
9.145 

2  57  16.8 
2  33  38.1 
2     9  57.8 

59.07 
59.15 
59.21 

9  41.45 
9  24.71 
9    7.73 

0.691 
0.702 
0.712 

23  22  59.10 
23  26  55.66 
23  30  52.21 

Sun. 
Mon. 
Tues. 

16 
17 
18 

23  43  39.31 
23  47  18.48 
23  50  57.46 

9.136 
9.128 
9.121 

1  46  16.1 
1  22  33.5 
0  58  50.2 

59.26 
59.29 
59.30 

8  50.54 
8  33.16 
8  15.59 

0.720 
0.788 
0.735 

23  34  48.77 
23  38  45.31 
23  42  41.87 

Wed. 
Thur. 
Frid. 

19 
20 
21 

23  54  36.28 

23  58  14.97 

0     1  53.54 

9.115 
9.109 
9.104 

0  35    6.8 
S.   0  11  23.6 
N.  0  12  19.0 

59.30 
59.28 
59.85 

7  57.86 
7  39.99 
7  22.01 

0.742 
0.747 
0.752 

23  46  38.42 
23  50  34.98 
23  54  31.52 

Sat 

Sun. 

Mon. 

22 
23 
24 

0    5  31.99 
0    9  10.35 
0  12  48.63 

9.100 
9.096 
9.093 

0  36    0.7 

0  59  41.0 

1  23  19.5 

59.20 
59.14 
59.06 

7    3.91 
6  45.72 
6  27.44 

0.756 
0.759 
0.762 

23  58  28.08 
0    2  24.63 
0    6  21.19 

Tues. 
Wed. 
Thur. 

25 
26 
27 

0  16  26.85 
0  20    5.03 
0  23  43.19 

9.091 
9.090 
9.089 

1  46  55.8 

2  10  29.7 
2  34    0.6 

58.96 
58.85 
58.72 

6    9.11 
5  5073 
5  32.35 

0.765 
0.766 
0.766 

0  10  17.74 
0  14  14.30 
0  18  10.84 

Frid. 

Sat. 

Sun. 

!Mon. 

28 
29 
30 
31 

0  27  21.35 
0  30  59.52 
0  34  37.70 
0  38  15.95 

9.089 
9.090 
9.092 
9.095 

2  57  28.3 

3  20  52.4 

3  44  12.4 

4  7  28.2 

58.58 
58.42 
58.25 
58.06 

5  13.95 
4  55.55 
4  37.19 
4  18.89 

0.766 
0.766 
0.764 
0.761 

0  22    7.40 
0  26     3.95 
0  30    0.51 
0  33  57.06 

Tues. 

32 

0  41  54.27 

9.098 

N.  4  30  39.4 

+57.86 

4    0.65 

0.758 

0  37  53.62 

NOT*:.- 

-The 

Bxedt< 

Semldiameter  for  M« 

[>  the  hourly  ohnofj^  o 
and  E 

an  Noon  m 

)fdecUna*.i< 
korth  deolii 

ay  be  assumed  the  si 

on  indicates  that  soul 
lations  ore  increasing 

ime  as  thi 
iideolinal 

it  for  Apparent  Noon, 
dons  are  decreosin^p 

Diff.  for  1  hour. 
+9».8565 
(Table  ill.) 
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AT  GREENWICH  MEAN  NOON. 


• 

M 

1 

s 

31 

H 

O 

s 

A 

•^ 

^ 

■ta 

%4 

^ 

e 

O 

i 

s? 

P 

Q 

1 

60 

2 

61 

3 

62 

4 

63 

5 

64 

6 

65 

7 

66 

8 

67 

9 

68 

10 

69 

11 

70 

12 

71 

13 

72 

14 

73 

15 

74 

16 

75 

17 

76 

18 

77 

19 

78 

20 

79 

21 

80 

22 

81 

23 

82 

24 

83 

25 

84 

26 

85 

27 

86 

28 

87 

29 

88 

30 

89 

31 

90 

32 

91 

THE  SUN'S 


Trw  LONGITUDE. 


340  34  20.1 

341  34  29.3 

342  34  36.3 

343  34  41.1 

344  34  43.8 

345  34  44.5 

346  34  43.3 

347  34  40.2 

348  34  35.1 

349  34  28.2 

350  34  19.5 

351  34     9.2 

352  33  57.0 

353  33  42  9 

354  33  27.2 

355  33    9.9 

356  32  50.9 

357  32  30.1 

358  32    7.5 

359  31  43.1 

0  31  16.9 

1  30  48.7 

2  30  18.4 

3  29  46.0 

4  29  11.6 

5  28  35.0 

6  27  56.0 

7  27  14.7 

8  26  31.2 

9  25  45.3 

10  24  57.0 

11  24    6.4 


?J 


II 


33  56.6 

34  5.6 
34  12.5 

34  17.2 
34  19.8 
34  20.4 

34  19.1 
34  15.9 
34  10.7 

34  3.7 
33  55.0 
33  44.5 

33  32.2 
33  18.0 
33    2.2 

32  44.8 
32  25.7 
32    4.8 


31 
31 
30 


42.1 
17.6 
51.3 


30  23.0 
29  52.6 
29  20.1 

28  45.6 
28  8.9 
27  29.8 

26  48.4 
26  4,7 
25  18.7 
24  30.3 

23  39.6 


Diff.  for 
1  hour. 


50.42 
50.33 
50.24 

50.15 
.50.07 
49.99 


9.91 
9.83 
9.75 

9.67 
9.00 
9.52 

9.45 
9.38 
9.31 

9.24 
9.17 
9.10 

9.02 
8.95 

8.87 

8.79 
8.70 
8.61 

8.52 
8.43 
8.33 

8.24 

8.14 
8.04 
7.94 


147.84 


LATITUOK 


+0.16 
+0.05 
-0.07 

0.20 
0.33 
0.47 

0.58 
0.68 
0.75 

0.80 
0.81 
0.80 

0.76 
0.68 
0.59 

0.47 
0.34 
0:21 

-0.07 

+0.07 

0.18 

0.28 
0.34 
0.39 

0.41 
0.37 
0.33 

0.25 

0.16 

+0.03 

-0.10 

-0.22 


Logarithm 

of  the 

RAdius  Vector 

of  the 

Surth. 


9.9962057 
.9963125 
.9964206 

.9965299 
.9966406 
.9967528 

.9968665 
.9969817 
.9970983 

.9972164 
.9973359 
,9974565 

.9975782 
.9977008 
.9978241 

.9979479 
.9980722 
.9981968 

.9983216 
.9984464 
.9985710 

.9986954 
.9988196 
.9989432 

.9990670 
.9991902 
.9993130 

.9994356 
.9995581 
.9996806 
.9998031 


Diir.  for 
Ihour. 


+44.2 
44.7 
45.2 

45.8 
46.4 
47.0 

47.7 
48.3 
48.9 

49.5 
50.0 
50.5 

50.9 
51.2 
51.5 

51.7 
51.9 
52.0 

52.0 
52.0 
51.9 

51.8 
51.7 
51.6 

51.4 
51.2 
51.1 

51.1 
51.0 
51.0 
51.1 


9.9999258    +51.1 


Mean  Time 

of 
Sidereal  0*. 


1 
1 
1 

1 
1 
1 


m 

24 
20 
16 


5.73 

9.82 

13.91 


12  18.00 
8  22.10 
4  26.19 


1  0  30  28 
0  56  34.37 

0  52  38.47 

0  48  42.56 
0  44  46.65 
0  40  50.74 

0  36  54.84 
0  32  58.93 
0  29     3.02 

0  25  7.11 
0  21  11.21 
0  17  15.30 

0  13  19.39 
0  9  23.48 
0     5  27.58 

0      1    3l.b7> 

23    57   35.76S 

23  53  39.85 

23  49  43.95 

23  45  48.04 
23  41  52.13 
23  37  56.22 

23  34  0.32 

23  30  4.41 

23  26  8.50 

23  22  12.59 

23  18  16.69 


NOTR  (  A  oorresponds  to  the  true  equinox  of  the  date,  A'  to  the  mean  equinox  of  January  CO. 


Bifll  for  1  hour,    j 
— 9".8296    1 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

1 

1 

1 

'8 

1 

THE 

MOON'S 

IXHIDIAHSTXR. 

> 

UORIZOHTAI 

PARALLAX. 

MXRIOIA5  PA88AOX. 

AOK. 

Noon. 

Midnight 

l^oon. 

Diff.  for 
Ihour. 

Kidnight 

Diff.  for 
1  hour. 

DifEl  for 
Ihonr. 

Koon. 

1 

2 
3 

/        /I 

15     2.1 
15  12.7 
15  25.6 

/       // 

15    7.1 
15  18.9 
15  32.7 

1         n 

55    3.9 

55  42.8 

56  30.1 

+1.42 
1.80 
2.11 

55  22.2 

56  5.5 
56  56.2 

+J.62 
1.97 
2.22 

h     m 

6  19.2 

7  12.7 

8  7.1 

m 
2.20 

2.26 

2.27 

d 

8.3 

9.3 

10.3 

4 
5 
6 

15  40.1 

15  55.2 

16  9.7 

15  47.7 

16  2.6 
16  16.3 

57  23.4 

58  18.9 

59  12.2 

8.20 
2.30 
2.09 

57  51.1 

58  46.1 

59  36.3 

2.32 
2.22 
1.90 

9     1.3 

9  54.5 

10  46.5 

2.24 
2.19 
2.14 

11.3 
12.3 
13.3 

7 
8 
9 

16  22.2 
16  31.3 
16  36.1 

16  27.2 
16  34.3 
16  36.8 

59  58.0 

60  31.5 
60  49.2 

1.67 

1.09 

+0.33 

60  16.5 
60  42.5 
60  51.6 

1.40 

0.74 

+0.02 

11  37.7 

12  28.7 

13  20.7 

2.12 
2.14 
2.20 

14.3 
15.3 
16.3 

10 
11 
12 

16  36.3 
16  32.0 
16  24.2 

16  34.7 
16  28.5 
16  19.2 

60  49.8 
60  34.2 
60    5.4 

-0.32 
0.95 
1.42 

60  43.9 
60  21.2 
59  47.3 

-0.65 
1.20 
1.59 

14  14.6 

15  11.0 

16  10.0 

2.30 
2.41 

2.50 

17.3 
18.3  1 
19.3 

13 
14 
15 

16  13.9 
16    2.2 
15  50.2 

16    8.1 
15  56.2 
15  44.3 

59  27.4 
58  44.5 
58    0.4 

1.71 
1.83 
1.82 

59     6.3 
58  22.5 
57  38.8 

1.79 
1.83 
1.77 

17  10.5 

18  10.6 

19  8.4 

2.53 
2.47 
2.34 

20.3 
21.3 
22.3 

16 
17 
18 

15  38.6 
15  27.9 
15  18.3 

15  33.1 
15  23.0 
15  13.9 

57  17.9 
56  38.6 
56    3.3 

1.71 
1.56 
1.38 

56  57.8 
56  20.4 
55  47.3 

1.64 
1.47 
1.29 

20    2.6 

20  52.7 

21  39.2 

2.17 
2.00 
1.87 

23.3 
24.3 
25.3 

19 
20 
21 

15    9.8 
15    2.6 
14  56.5 

15    6.1 
14  59.3 
14  53.8 

55  32.3 
55    5.6 
54  43.1 

1.21 
1.03 
0.85 

55  18.4 
54  53.8 
54  33.4 

1.12 
0.94 
0.77 

22  22.7 

23  4.2 
23  44.7 

1.76 
1.70 
i.68 

26.3 
27.3 
28^ 

22 
23 
24 

14^  51.5 
14  47.7 
14  45.2 

14  49.4 
14  46.2 
14  44.5 

54  24.7 
54  10.8 
54     1.7 

0.67 
0.48 
0.27 

54  17.2 
54     5.6 
53  59.2 

0.58 

0.38 

-0.15 

6 

0  25.2 

1  6.5 

1.70 
1.75 

29.3 
0.6 
1.6 

25 
26 
27 

14  44.2 
14  45.0 
14  47.9 

14  44.4 
14  46.2 
14  50.2 

53  58.2 

54  1.2 
54  11.8 

-0.02 

+0.28 

0.60 

53  58.8 

54  5.5 
54  20.1 

+0.12 
0.44 
0.78 

1  49.5 

2  34.6 

3  22.1 

1.83 
1.93 

2.04 

2.6 
3.6 
4.6 

28 
29 
30 
31 

14  53.1 

15  0.7 
15  10.7 
15  23.2 

14  56.5 

15  5.4 
15  16.7 
15  30.2 

54  30.7 

54  58.6 

55  35.6 

56  21.3 

0.97 
1.35 
1.73 
2.07 

54  43.5 

55  16.0 

55  57.4 

56  47.0 

1.16 
1.54 
1.91 
2.21 

4  12.1 

5  3.9 

5  56.6 

6  49.4 

2.13 
2.18 
2.20 
2.18 

5.6 
6.6 
7.6 
8.6 

32 

15  37.6 

15  45.4 

57  14.3 

+2.32 

57  42.7 

+2.40 

7  41.4 

2.15 

9.6 

42 
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• 

GREEI^WICH  MEAN  TIME. 

' 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoAnsioD. 

Dlff. 
for  1  m. 

Declination. 

Dlff.* 
forlm. 

Honr. 

Right  ABoeuBion. 

1 

DifT. 
for  1  m. 

DeeUnatlon. 

Biir. 
flvrlm. 

SAT 

URD. 

AY  1. 

MONDAY  5. 

h    m      B 

s 

_           O         /          // 

// 

h    m      • 

8 

Off/ 

n 

0 

4  41  33.26 

3.9599 

N.26  18    2.8 

9.359 

0 

6  32  54.05 

9.3594 

NJJ5  31  10.3 

4.435 

1 

4  43  48.96 

S.9633 

26  20  20.0 

9.991 

1 

6  35  15.20 

9.3596 

25  26  39.8 

4.589 

2 

4  46    4.86 

UJIIB68 

26  22  29.3 

9.090 

2 

6  37  36.36 

9..%97 

25  ^    0.5 

4.797 

3 

4  48  20.97 

9.9703 

26  24  30.8 

1.058 

3 

6  39  57.52 

9.3597 

25  17  12.5 

4.873 

4 

4  50  37.28 

9.9735 

26  26  24.3 

1.895 

4 

6  42  18.68 

9.3596 

25  12  15.7 

6.090 

5 

4  52  53.79 

9.9767 

26  28    9.8 

1.691 

5 

6  44  39.83 

9.3594 

25    7  10.1 

5.166 

6 

4  55  10.49 

9  9799 

26  29  47.2 

IJ^l 

6 

6  47    0.97^ 

9.3599 

25    1  55.8 

5.319 

7 

4  57  27.38 

9.9831 

26  31  16.6 

1.499 

7 

6  49  22.10 

9.3680 

24  56  32.7 

5.457 

8 

4  59  44.46 

9.9889 

26  32  37.9 

1.987 

8 

6  51  43.21 

9.3517 

24  51    0.9 

hMfH 

9 

5    2    1.72 

9.9899 

26  33  51.0 

1.151 

9 

6  54    4.30 

9.3513 

24  45  20.3 

5.748 

10 

5    4  19.16 

9.9991 

26  34  56.0 

1.015 

10 

6  56  25.36 

9.a')08 

24  39  31.0 

5.804 

11 

5    6  36.77 

9.9960 

26  35  52.8 

0.878 

11 

6  58  46.40 

ujxm 

24  33  33.0 

6.039 

n 

5    8  54.56 

9.9978 

26  36  41.4 

0.741 

12 

7    1    7.41 

9.3498 

24  27  26.3 

6.183 

13 

5  11  12.51 

9.3006 

26  37  21.7 

0.603 

13 

7    3  28.38 

9.3491 

24  21  11.0 

6.388 

14 

5  13  30.63 

9.3033 

26  37  53.7 

0.464 

14 

7    5  49.30 

9.3483 

24  14  47.0 

6.473 

15 

5  15  48.91 

9.3060 

26  38  17.4 

0.396 

15 

7    8  10.18 

9.3476 

24    8  14.3 

6.617 

16 

5  18    7.35 

9.3086 

26  38  32.8 

0.187 

16 

7  10  31.02 

9.3468 

24    1  33.0 

6*769 

17 

5  20  25.94 

9.3110 

26  38  39.8 

40.047 

17 

7  12  51.80 

9.3459 

23  54  43.2 

6.909 

18 

5  22  44.67 

9.3134 

26  38  38.4 

-0.093 

18 

7  15  12.53 

9.3450 

23  47  44.8 

1M& 

19 

5  25    3.54 

9.3158 

26  38  28.6 

0il34 

19 

7  17  33.20 

9.3440 

23  40  37.8 

7.187 

20 

5  27  22.56 

9.3189 

26  38  10.3 

0.376 

20 

7  19  53.81 

9.3430 

23  33  22.3 

7.399 

21 

5  29  41.72 

9.3904 

26  37  43.5 

0.617 

21 

7  22  14.36 

9.3419 

23  25  58.3 

7.471 

22 

5  32    1.01 

9.3995 

26  37    8.2 

0.660 

22 

7  24  34.84 

9.3407 

23  18  25.8 

7.619 

23 

5  34  20.42 

9.3046 

N.26  36  24.4 

0.801 

23 

7  26  55.25 

9.3305 

NJ23  10  44.9 

7.753 

SU 

NDA^ 

ST  2. 

• 

TU] 

ESDA 

Y  4. 

0 

5  36  39.96 

9.3966 

N.26  35  32.1 

0.943 

0 

7  29  15.58 

2.3389 

N.23    2  55.51 

7.893 

1 

5  38  59.61 

9.3385 

26  34  31i2 

10)87 

1 

7  31  35.84 

9.3370 

22  54  57.7 

80)99 

2 

5  41  19.38 

9.3304 

26  33  21.7 

1.930 

2 

7  33  56.02 

9.3367 

22  46  51.6 

8.171 

3 

5  43  39.26 

9.3393 

26  32    3.6 

1.373 

3 

7  36  16.12 

9.3343 

22  38  37J2 

8.309 

4 

5  45  59.25 

9..t339 

26  30  36.9 

1.617 

4 

7  38  36.13 

841398 

22  30  14.5 

8.447 

5 

5  48  19.33 

9.3355 

26  29    1.5 

1.669 

5 

7  40  56.06 

9.3314 

22  21  43.5 

8.585 

6 

5  50  39.51 

9.3371 

26  27  17.4 

1.807 

6 

7  43  15.90 

9.3999 

22  13    4.3 

&799 

7 

5  52  59.78 

9.3386 

26  25  24.6 

1.969 

7 

7  45  35.65 

9.3983 

22    4  16.9 

8.858 

8 

5  55  20.14 

9.3400 

26  23  23.2 

9.096 

.  8 

7  47  55.30 

9.3968 

21  55  21.4 

&999 

9 

5  57  40.58 

9.3413 

26  21  13.1 

9.941 

9 

7  50  14.86 

9.3958 

21  46  17.7 

8.199 

10 

6    0    1.10 

9.3496 

26  18  54.3 

9.387 

10 

7  52  34-32 

9.3936 

21  37    5.9 

9.963 

11 

6    2  21.69 

9.3438 

26  16  26.7 

9<^39 

11 

7  54  53.68 

9.3918 

21  27  4ai 

9.387 

12 

6    4  42.36 

9.3450 

26  13  50.4 

9.678 

12 

7  57  12.94 

9.3909 

21  18  18.3 

9.531 

13 

6    7    3.09 

9.3460 

26  11    5.3 

9.894 

13 

7  59  32.10 

9.3184 

21    8  42.5 

8.663 

14 

6    9  23.88 

9.3469 

26    8  11.5 

9.970 

14 

8    1  51.15 

9.3166 

20  58  58.8 

8.793 

15 

6  11  44.72 

3.3478 

26    5    8.9 

3.117 

15 

8    4  10.09 

9.3147 

20  49    7.3 

9.993 

16 

0  14    5.61 

9.3486 

26    1  57.5 

3.969 

16 

8    6  28.92 

9.3199 

20  39    8.0 

100)63 

17 

6  16  26.55 

9.3403 

25  58  37.4 

3.408 

17 

8    8  47.64 

9.3119 

20  29    Oi) 

10.189 

18 

6  18  47.53 

9U)500 

25  55    8.5 

3J)55 

18 

8  11    6.26 

9.3093 

20  18  46.1 

10.311 

19 

6  21    8.55 

9.3506 

25  51  30.8 

3.709 

19 

8  13  24.76 

9.3074 

20    8  23.6 

10.438 

20 

6  23  29.60 

9.3511 

25  47  44.3 

3.848 

20 

8  15  43.15 

9.3055 

19  57  53.5 

10.565 

21 

6  25  50.68 

9.3516 

25  43  49.0 

3.995 

21 

8  18    1.42 

9.:)036 

19  47  15.8 

10.691 

22 

6  28  11.79 

9.3519 

25  39  44.9 

4.149 

22 

8  20  19.58 

9.3017 

19  36  30.6 

10.616 

23 

6  30  32.91 

9.3593 

25  35  32.0 

4J388 

23 

8  22  37.62 

9.9997 

19  25  37.9 

10.940 

24 

6  32  54.05 

9.3534 

N.25  31  10.3 

4.435 

24 

8  24  55.55 

9.9978 

N.19  14  37.8 

11.063 

VI- 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Asoension. 


riff, 
for  1  m. 


Deolinatioii. 


Diff. 
for  1  m. 


0 
1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

]8 

19 

20 

31 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  5. 


h    m 

8  24 
8  27 
8  29 
8  31 
8  34 
8  36 
8  38 
8  40 
8  43 
8  45 
8  47 
8  50 
8  52 
8  54 
8  56 

8  59 

9  1 
9  3 
9  5 
9  8 
9  10 
9  12 
9  15 
9  17 


B 

8 

55.55 

9.9978 

N.l 

13.36 

9.9968 

« 

31.05 

9J8906 

1 

48.62 

9.9918 

6.07 

9.9898 

1 

23.40 

9.98f79 

1 

40.62 

9.9860 

57.72 

9.9840 

■« 

14.70 

9.9819 

'f 

31.55 

9.9798 

J 

48.28 

9.9779 

^ 

4.90 

9.9760 

*• 

21.40 

9.9740 

1 

37.78 

9.9790 

1 

54.04 

fijsrmi 

1 

10.19 

9.9689 

1 

26.22 

9.9663 

1 

42.14 

9.9644 

^ 

57.95 

9.9695 

M 

13.64 

9.9606 

JL 

29.22 

9.9587 

44.69 

9.9569 

1 

0.05 

9.9551 

15.3^ 

9.9533 

N.1 

9 
9 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 


1^37.8 
3  30.3 
52  15.5 
40  53.5 
29  24.3 
17  48.0 
6  4.6 
14.2 
16.9 
12.7 
1.6 
43.7 
19.1 
47.9 
10.2 
15  26.0 
2  35.4 
49  38.4 
36  35.1 
23  25.6 
10  10.0 
56  48.3 
43  20.6 
29  47.0 


54 
42 

30 
18 
5 
53 
40 
28 


THURSDAY  6. 


9  19 
9  21 
9  24 
9  26 
928 
9  30 
9  32 
935 
9  37 
39 
41 
44 
46 
9  48 
9  50 
9  53 
9  55 
9  57 
9  59 


9 
9 
9 
9 


10 
10 
10 
10 
10 


2 
4 

6 

8 

10 


10  13 


30.44 
45.48 

0.41 
15.24 
29.97 
44.60 
59.14 
13.58 
27.93 
42.19 
.56.36 
10.44 
24.44 
38.36 
52.20 

5.96 
19.65 
33.27 
46.81 

0.29 
13.71 
27.07 
40.37 
53.62 

6.821 


9.9515 
9.9497 
9.9480 
9.9403 
9.9447 
9.9431 
9.9415 
9.9999 
9.9384 
9.9369 
9.9354 
9.9340 
9.9397 
94S313 
9.9300 
9.9988 
9.9976 
9.9963 
9.9959 
9.9949 
9.9939 
9.9999 
9.9913 
9.9904 
9.9196 


N. 


4 
4 
3 
3 
3 
3 


N. 


16 
2 
48 
34 
20 
6 
2  52 
2  37 
2  23 
2  9 
54 
39 
25 
10 
0  55 
0  40 
0  25 
0  10 
9  55 
9  39 
9  24 
9  9 
8  53 
8  38 
8  22 


7.6 
22.4 
31.5 
35.0 
33.0 
25.5 
12.7 
54.6 
31.3 

2.9 
29.5 
51.1 

7.8 
19.7 
27.0 
29.7 
27.9 
21.7 
11.1 
56.3 
37.3 
14.3 
47.3 
16.4 
41.81 


n 
11.063 

11.186 

11.307 

11.497 

11.646 

11.664 

11.789 

11.898 

19.013 

19.196 

19.949 

19.354 

19.465 

19.574 

19.689 

19.790 

19.897 

13.003 

13.107 

13.311 
13.419 
13.511 
13.606 


13.706 
13.801 
13.895 
13.987 
14.079 
14.169 
14.957 
14.345 
14.431 
14.515 
14.598 
14.681 
14.709 
14.840 
14.917 
14.999 
15.097 
15.140 
15.919 
15.989 
15.350 
15.417 
15.489 
15.546 
15.608 


Hour. 


Right  AsoeiMioD. 


Diff. 
for  1  m, 


DeoUnation. 


Diff. 
for  1  m. 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


FRIDAY  7. 


h     m 

10  13 
10  15 
10  17 
10  19 
10  21 
10  24 
10  26 
10  28 
10  30 
10  33 
10  35 
10  37 
10  39 
10  41 
10  44 
10  46 
10  48 
10  50 
10  52 
10  55 
10  57 

10  59 

11  1 
11    4 


6.821 
19.97 
33.07 
46.13t 
59.15 
12.14 
25.10 
38.03 
50.93 

3.81 
16.67 
29.52 
42.a5 
55.17 

7.99 
20.82 
33.65 
46.49 
59.a3 
12.19 
25.07 
37.96 
50.88 

3.84 


8 

9.9196 
9.9188 
9.9180 
9.9173 
9.9167 
9JUe9 
9.9157 
9.9159 
9.9148 
9J9145 
9.9149 
9.9140 
9.9138 
9.9137 
9.9137 
9.9136 
9.9139 
9.9140 
9.9149 
9.9145 
9.9148 
9.9151 
9J9156 
9Jil69 


N, 


o 

8 


4l'.« 


22 

8   7   a5 

7  51  21.6 
7  35  36.2 
7  19  47.4 
7  3  55.3 
6  48  0.1 
6  32  1.8 
6  16  0.4 
5  59  5ai 
5  43  49.0 
5  27  39.3 
5  11  27.0 
4  55  12.2 
4  38  55.0 
4  22  35.5 
4  6  13.8 
3  49  50.0 
3  33  24.3 
3  16  56.7 
3  0  27.3 
2  43  56.3 
2  27  23.7 
N.  2  10  49.7 


SATURDAY  8 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

6 
8 
10 
12 
15 
17 
19 
21 
24 
26 
28 
30 
32 
35 
37 
39 
41 
44 
46 
48 
50 
53 
55 
.57 
59 


ia83 

29.86 
42.93 
56.04 

9.20 
22.42 
35.70 
49.04 

2.44 
15.91 
29.46 
43.08 
56.78 
10.57 
24.45 
38.42 
52.49 

6.66 
20.93 
35.31 
49.81 

4.43 
19.17 
34.04 
49.03 


9.9168 

9.9175 

9.9189 

9.9189 

9.9198 

9.9908 

9.9918 

9Ja998 

9.9939 

9.9959 

9.9964 

9.9977 

9.9991 

9.9306 

9J3391 

9.9337 

9.9353 

9.9970 

9JQ88 

9.9407 

9.9497 

9.9447 

9.9467 

9.9488 

9.9510 


N.  1 
1 
1 
1 
0 
0 

N.  0 

S.  0 
0 
0 
0 
1 
1 
1 
1 

2 
2 
2 
3 
3 
3 
3 
4 
4 

S.  4 


54  14.4 
37  37.9 


21 
4 

47 
31 
14 
2 
19 
35 


0.2 
21.5 
41.9 
1.6 
20.6 
20.9 
2.9 
45^3 
52  27.9 
9  10.6 
25  53.3 
42  35.9 
59  18.2 
16  0.2 
32  41.8 
49  22.8 
6  3.1 
22  42.6 
39  21.2 
55  58.8 
12  35.3 
29  10.5 
45  44.3 


n 
15.606 

J  5.668 

15.797 

15.785 

15.841 

jd.6SM 

15.946 

15.997 

16J)47 

16.095 

16.140 

16.183 

16.996 

16.967 

16.906 

16.343 

16.379 

16.419 

16.444 

16.475 

16.603 

16.530 

16.555 

16.577 


16.508 
16.618 
16.637 
16.653 
16.667 
16.678 
16.688 
16.696 
16.703 
16.708 
16.711 
16.719 
16.711 
16.708 
16.703 
16.697 
16.688 
16.677 
16.065 
16US51 
16.635 
16.617 
16.597 
16.575 
16.559 


44 


MARCH,  1879. 


VII. 


GBBENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AaoenBion. 

Diff. 
forlm. 

I>eoli]iation. 

Dlff. 
forlm. 

Hour. 

KightAaoenaion. 

Diff. 
forlm. 

. 

DUE 
Ibirlu* 

su 

NDA' 

ST  9. 

TUESDAY  11. 

h    m      6 

B 

O        /          // 

// 

b    m      B 

8 

C        1         0t 

// 

0 

11  59  49.03 

9^9510 

S.  4  45  44.3 

16.559 

0 

13  51  26.49 

9.4165 

S.16  56  12.9 

13.161 

1 

12    2    4.16 

3.S532 

5    2  16.7 

16.536 

1 

13  53  51.60 

9.4907 

17    9  19.1 

13.045 

2 

12    4  19.42 

3.SSS5 

5  18  47,4 

16.498 

2 

13  56  16.97 

9.4949 

17  22  18.3 

19.998 

3 

12    6  34.82 

2.3579 

5  35  16.4 

16.468 

3 

13  58  42.59 

9.4991 

17  35  10.5 

19.810 

4 

12    8  50.37 

3.9603 

5  51  43.6 

16.437 

4 

14    1    8.46 

9.4333 

17  47  55.5 

19.689 

5 

12  11    &06 

9.8098 

6    8    8.8 

16.403 

5 

14    3  34.58 

9.4375 

18    0  33.2 

19.567 

6 

12  13  21.91 

3.9655 

6  24  31.9 

16.367 

6 

14    6    0.96 

9.4417 

18  13    3.6 

19.444 

7 

12  15  37.92 

9.9681 

6  40  52.8 

16.330 

7 

14    8  27.59 

9.4459 

18  25  26.5 

19JI18 

8 

12  17  54.08 

9.9707 

6  57  11.5 

16.999 

8 

14  10  54.47 

9.4500 

18  37  41.8 

19.109 

9 

12  20  10.40 

9J8734 

7  13.27.8 

16.950 

9 

14  13  21.59 

9.4541 

18  49  49.5 

194)63 

10 

12  22  26.89 

9.9709 

7  29  41.5 

16J907 

10 

14  15  48.96 

9.4589 

19    1  49.4 

11JI33 

11 

12  24  43.55 

9.9701 

7  45  52.6 

16.169 

11 

14  18  16.58 

9.4694 

19  13  41.5 

11.809 

12 

12  27    0.38 

9J9800 

8    2    1.0 

16.116 

12 

14  20  44.45 

9.4665 

19  25  25.6 

IIJK8 

13 

12  29  17.39 

9ja(j50 

8  18    6.5 

16U)66 

13 

14  23  12.56 

9.4706 

19  37    1.7 

11.534 

14 

12  31  34.58 

9J)661 

8  34    8.9 

16.014 

14 

14  25  40.92 

9.4747 

19  48  29.7 

11.396 

15 

12  33  51.96 

9Ja919 

8  50    8.2 

154)63 

15 

14  28    9.52 

9.4787 

19  59!  40.5 

11J961 

16 

12  36    9.52 

9.9943 

9    6    4.3 

154»7 

16 

14  30  38.36 

9.4896 

20  11    1.0 

11.199 

17 

12  38  27.27 

9.9975 

9  21  .57.1 

15.851 

17 

14  33    7.43 

9.4865 

20  22    4.1 

10.989 

18 

12  40  45.22 

9.9007 

9  37  46.4 

15.793 

18 

14  35  36.74 

9.4904 

20  32  58.8 

10.841 

19 

12  43    3.36 

9.3040 

9  53  32.1 

15.731 

19 

14  38    6J28 

9.4943 

20  43  45.0 

104107 

20 

12  45  21.70 

9.3074 

10    9  14.1 

15.668 

20 

14  40  36.05 

9.4989 

20  54  22.5 

10.569 

21 

12  47  40.25 

9.3106 

10  24  52.3 

15.604 

21 

14  43    6.06 

9Ji091 

21    4  51.3 

10.407 

22 

12  49  59.00 

9.3149 

10  40  2&6 

15.538 

22 

14  45  36.30 

9JM58 

21  15  11.3 

10.969 

23 

12  52  17.96 

9.3177 

S.10  55  56.9 

15.470 

23 

14  48    6.75 

9.5094 

S.21  25  22.5! 

ioai9 

MO 

NDA^ 

IT  10. 

Vi/h^Dl 

^ESD 

A^   12. 

0 

12  54  37.131 

9.3913 

S.11  11  2ao 

15.399 

0 

14  50  37.421 

9J»130 

S.21  35  24.71 

9jm 

1 

12  56  56.52 

9.3SMB 

11  26  44.8 

15J37 

1 

14  53    8.31 

9.5166 

21  45  17J^ 

9.811 

2 

12  59  1&12 

9.3985 

11  42    2.3 

15.954 

2 

14  55  39.41 

9Jia01 

21  55    2.0 

9.659 

3 

13    1  35.94 

9.3399 

11  57  15.3 

15.178 

3 

14  58  10.72 

9J936 

22    4  37.0 

9.507 

4 

13    3  55.98 

9.3359 

12  12  2a7 

15.101 

4 

15    0  42.24 

9.5970 

22  14    23 

9.359 

5 

13    6  ia25 

9.3397 

12  27  27.4 

15.091 

5 

15    3  13.96 

9.5303 

22  23  19.2 

9.196 

6 

13    8  36.74 

9.3434 

12  42  26.2 

UJSOQ 

6 

15    5  45.88 

9.5336 

22  32  26.3 

9.040 

7 

13  10  57.46 

9.3473 

12  57  20.1 

14.857 

7 

15    8  17.99 

9.5368 

22  41  24.0 

8.869 

8 

13  13  18.41 

9.3519 

13  12    9.0 

14.771 

8 

15  10  50.29 

9J>399 

22  50  12.2 

8.493 

9 

13  15  39.60 

9.3961 

13  26  52.6 

14.683 

9 

15  13  22.78 

9.5430 

22  58  50.8 

84)63 

10 

13  18    1.02 

94eoo 

13  41  30.9 

14.504 

10 

15  15  55.45 

9.5459 

23    7  19.8 

8.409 

11 

13  20  22.68 

9.3630 

13  56    3.9 

14.504 

11 

15  18  28.29 

9^^488 

23  15  39.1 

8.941 

12 

13  22  44.58 

9.3970 

14  10  31.4 

14.413 

12 

15  21     1.30 

9.5516 

23  23  48.7 

8.078 

13 

13  25    6.72 

9.3710 

14  24  53.3 

14.317 

13 

15  23  34.48 

9.5543 

23  31  48.5 

74»15 

14 

13  27  29.10 

9.3750 

14  39    9.4 

J  4.990 

14 

15  26    7.82 

3.5570 

23  39  38.5 

7.751 

15 

13  29  51.72 

9.3791 

14  53  19.7 

J4.193 

15 

15  28  41.32 

3.5596 

23  47  18.6 

7.585 

16 

13  32  14i;9 

9.3839 

15    7  24.1 

14.093 

16 

15  31  14.97 

3.5690 

23  54  48.7 

7.418 

17 

13  34  37.71 

9.3873 

15  21  22.5 

13.9U2 

17 

15  33  48.76 

3.5643 

24    2    8.8 

7.959 

18 

13  37    1.07 

3.3914 

15  35  14.7 

13.818 

18 

15  36  22.69 

9J>666 

24    9  18.9 

7.084 

19 

13  39  24.68 

9.3056 

15  49    0.7 

13.713 

19 

15  38  56.76 

9.5688 

24  16  18.9 

6.915 

20 

13  41  48.54 

9.3997 

16    2  40.3 

13.606 

20 

15  41  30.95 

9.5708 

24  23    8.7 

6.746 

21 

13  44  12.65 

9.4039 

16  16  13.4 

13.497 

21 

15  44    5.26 

3.5798 

24  29  48.4 

6.577  • 

22 

13  46  37.01 

9.4061 

16  29  39.9 

13.387 

22 

15  46  39.68 

3.5747 

24  36  17.9 

6.406  1 

23 

13  49    1.62 

3.4133 

16  42  59.8 

13.975 

23 

15  49  14.22 

9.5765 

24  42  37.1 

64»5 

t 

24 

13  51  26.49 

3.4166 

S.16  56  12.9 

13.161 

24 

15  51  48.86 

9.5781 

S.24  48  46.1 

6.064 

VIII. 
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GREENWICH  WEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

< 

Hour. 

Right  Aeoensfon. 

Diff. 
forlm. 

Declination. 

Difl: 

for  1  m. 

Hour. 

Right  Ascension. 

Dlff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

THU 

RSDi 

\.Y  13. 

SATURDAY  15. 

h    m      t 

t 

O        #          // 

/> 

h    m      8 

8 

O         /          /<    1          //             1 

0 

15  51  48.80 

3J»?81 

S.24  48  46.1 

6.064 

0 

17  55    9.64 

9.5136 

S.26  18  42.0 

'  9.939 

1 

15  54  23.59 

8.5797 

24  54  44.8 

5.892 

1 

17  57  40.33 

93093 

26  16  23.2 

9394 

2 

15  56  58.42 

9.5819 

25    0  33.1 

5.718 

2 

18    0  10.76 

93049 

26  13  54.7 

9354 

3 

15  59  33.33 

2.5894 

25    6  11.0 

5345 

3 

18    2  40.92 

9.5004 

26  11  16.7 

2.713 

4 

16    2    8.31 

9.5836 

25  11  38.5 

5.371 

4 

18    5  10.81 

2.4959 

26    8  29.1 

2.879 

5 

16    4  43.36 

9.5847 

25  16  55.5 

5.197 

5 

18    7  40.43 

9.4919 

26    5  32.0 

3.031 

6 

16    7  18.47 

9.5857 

25  22    2.1 

5.023 

6 

18  10    9.76 

9.4864 

26    2  25.4 

3.188 ; 

7 

16    9  53.64 

9J)8(V> 

25  26  58.2 

4.848 

7 

18  12  38.80 

2.4817 

25  59    9.4 

3343  1 

8 

16  12  28.85 

9.5879 

25  31  43.8 

4.673 

8 

18  15    7.56 

9.4768 

25  55  44.2 

3.498  \ 

9 

16  15    4.10 

9.5878 

25  36  18.9 

4.498 

9 

18  17  36.02 

9.4718 

25  52    9.7 

3.659 

10 

16  17  39.39 

9.5883 

25  40  43.5 

4.329 

10 

18  20    4.18 

2.4667 

25  48  26.0 

3.804 

11 

16  20  14.70 

9.5887 

25  44  57.5 

4.145 

11 

18  22  32.03 

2.4616 

25  44  33.2 

3.956 

12 

16  22  50.03 

9.5889 

25  49    0.9 

3.968 

12 

18  24  59.57 

9.4563 

25  40  31.3 

^107 

13 

16  25  25.37 

3.5890 

25  52  53.7 

3.793 

13 

18  27  26.79 

9.4510 

25  36  20.4 

4.957  1 

14 

16  28    0.71 

9.5890 

25  56  36.0 

3.616 

14 

18  29  53.69 

9.44.57 

25  32    0.5 

4.405  ' 

15 

16  30  36.05 

9.5869 

26    0    7.7 

3.439 

15 

18  32  20.27 

9.4409 

25  27  31.8 

4.559  1 

16 

16  33  11.38 

93887 

26    3  28.7 

3.963 

16 

18  34  46.52 

9.4347 

25  22  54.3     4.698  \ 

17 

16  35  46.69 

9.5883 

26    6  39.2 

3.087 

17 

18  37  12.43 

9.4990 

25  18    8.0     4343  : 

18 

16  38  21.97 

9.5878 

26    9  39.1 

2.910 

18 

18  39  38.00 

9.4933 

25  13  13.1 

4.987  ; 

19 

16  40  57.22 

2.5871 

26  12  28.4 

2.733 

19 

18  42    3.23 

9.4177 

25    8    9.6     5.199  i 

20 

16  43  32.42 

9.5869 

2G  15    7.1 

2357 

20 

18  44  28.12 

2.4119 

25    2  57.6 

5.27! 

21 

16  46    7.57 

9.5853 

26  17  35.2 

2.380 

21 

18  46  52.66 

2.4061 

24  57  37.1 

5.412  i 

22 

16  48  42.66 

9.5843 

26  19  52.7 

2.204 

22 

18  49  16.85 

2.4002 

24  52    8.2     5351  ! 

23 

16  51  17.69 
FR 

3.5839 

IDAT2 

S.26  21  59.7 
:  14. 

2.098 

23 

18  51  40.69 

SUl 

2.3943 

S.24  46  31.0,    5.687 

r  16. 

0 

16  53  52.64 

9.5818 

S.26  23  5G.1 

1.859 

0 

18  54    4.17 

23883 

s.24  40  45.7 

5.^3 

1 

16  56  27.51 

93804 

26  25  41.9 

1.676 

1 

18  56  27.29 

23893 

24  34  52.2 

5359 

2 

16  59    2.29 

93789 

26  27  17.2 

1301 

2 

18  58  50.05 

2.3763 

24  28  50.6 

6.094 

3 

17    1  36.98 

2.5779 

26  28  42.0 

1.396 

3 

19    1  12.45 

2.3709 

24  22  40.9 

6.297 

4 

17    4  11.56 

93754 

26  29  56.3 

1.151 

4 

19    3  34.48 

93640 

24  16  23.3 

6359 

5 

17    6  46.03 

2.5734 

26  31    0.1 

0.977 

5 

19    5  56.13 

93578 

24    9  57.8 

6.489 

6 

17    9  20.37 

2.5713 

26  31  53.5 

0.802 

6 

19    8  17.41 

9.3516 

24    3  24.6 

6.618  < 

7 

17  11  54.59 

23692 

26  32  36.4 

0.628 

7 

19  10  38.32 

93454 

23  56  43.7 

6.746 

8 

17  14  2867 

9.5668 

26  33    8.9 

0.456 

8 

19  12  58.86 

93399 

23  49  55.1 

6.873 

9 

17  17    2.61 

23644 

26  a3  31.1 

0.283 

9 

19  15  19.02 

93396 

23  42  58.9 

6.998 

10 

17  19  36.40 

23618 

26  33  42.9 

-0.111 

10 

19  17  38.80 

9.3965 

23  35  5.5.3 

7.199 

11 

17  22  lo.as 

2.5592 

26  33  44.4 

•H).06i 

11 

19  19  58.20 

93909 

23  28  44.3 

7.944  1 

12 

17  24  43.50 

23564 

26  33  35.6 

0.232 

12 

19  22  17.23 

93139 

23  21  26.0 

7366  , 

13 

17  27  16.80 

23535 

26  33  16.5 

0.402 

13 

19  24  35.87 

93075 

23  14    0.4 

7.487 

14 

17  29  49.92 

23503 

26  32  47.3 

0372 

14 

19  26  54.13 

93011 

23    6  27.6 

7.605  ' 

15 

17  32  22.84 

23471 

26  32    7.9 

0.741 

15 

19  29  12.00 

9.2947 

22  58  47.8 

7.799  j 

16 

17  34  55.57 

23438 

26  31  18.4 

0.910 

16 

19  31  29.49 

9.9888 

22  51    1.0 

7.838 

17 

17  37  28.10 

23405 

26  30  18.7 

1.079 

17 

19  33  46..59 

9.9818 

22  43    7.2 

7.953  ; 

18 

17  40    0.43 

23370 

26  29    8.9 

1.247 

18 

19  36    3.31 

2.9754 

22  35    6.6 

8.067 

19 

17  42  32.54 

2.5333 

26  27  49.1 

1.413 

19 

19  38  19.64 

2.9690 

22  26  59.2 

8.179  , 

20 

17  45    4.43 

23296 

26  26  19.4 

1378 

20 

19  40  35.59 

2.9696 

22  18  45.1 

8.990 

21 

J  7  47  36.09 

23257 

26  24  39.8 

1.743 

21 

19  42  51.15 

2.2561 

22  10  24.4'    8.400  1 

22 

17  50    7.51 

23217 

26  22  50.3 

1.907 

22 

19  45    6.32 

2.2497 

22    1  57.1 

8308 

23 

17  52  38.70 

23177 

26  20  51.0 

2.069 

23 

19  47  21.11 

2.9439 

21  53  23.4 

8.615 

24 

17  55    9.64 

23136 

S.26  18  42.0 

9.232 

24 

19  49  35.51 

9.9368 

S.21  44  43.3 

8.791 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOOl^'8  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  ABoeoftion. 

Diff. 
for  1  m. 

PeoUnation. 

Diff. 
forlm. 

Hour. 

Right  AsoeDsion. 

Diff. 
forlm. 

Diff. 
fiwliii. 

MO 

NDA1 

Z  17. 

WEDNESDAY  19. 

h     m      s 

i 

O         /          // 

// 

h      m     8 

B 

_         O         .                          n          \\ 

.   0 

19  49  35.51 

d.8308 

S.21  44  43.3 

8.731 

0 

21  30    2.77 

1.9643 

S.13    8  12.9 

12.340 

1 

19  51  49.53 

8.3304 

21  35  56.9 

.8.896 

1 

21  32    0.49 

IJKm 

12  55  51.1 

12.387 

2 

19  54    3.16 

9.9940 

21  27    4J2 

8.999 

2 

21  33  57.95 

1.9554 

12  43  2a5 

12.433 

3 

19  56  16.41 

9J9177 

21  18    5.4 

9U»0 

3 

21  35  55.14 

1.0510 

12  30  59.1 

19.479 

4 

19  58  29.28 

9J9119 

21    9    0.6 

9.131 

4 

21  37  .52.07 

1.9467 

12  18  29.0 

19.SS3 

5 

20    0  41.76 

9.9048 

20  59  49.7 

9.931 

5 

21  39  48.75 

1.9495 

12    5  56.3 

12  566 

6 

20    2  53.86 

9.1985 

20  50  32.9 

9.398 

6 

21  41  45.17 

1.9383 

11  53  21.1 

12.608 

7 

20    5    5.58 

9.1999 

20  41  10.3 

9.495 

7 

21  43  41.34 

1.9341 

11  40  43.4 

12.619 

8 

20    7  16.92 

9.1859 

20  31  41  i) 

9.591 

8 

21  45  37.26 

1.9300 

11  28    3.2 

12.680 

9 

20    9  27.89 

9.1797 

20  22    7.8 

9.615 

9 

21  47  32.94 

1.9960 

11  15  20.7 

12.798 

10 

20  11  38.48 

9.1733 

20  12  28.1 

9.707 

10 

21  49  28.38 

1.9991 

11    2  35.9 

12.766 

11 

20  13  48.69 

9.1670 

20    2  42.9 

9.798 

11 

21  51  23.59 

1.9183 

10  49  48.8 

12.803 

12 

20  15  58.52 

9.1608 

19  52  52.3 

9.888 

12 

21  53  18.56 

1.9144 

10  36  59.5 

12.639 

13 

20  18    7.98 

9.1547 

19  42  56.3 

9.977 

13 

21  55  13.31 

1.9106 

10  24    8.1 

12.874 

14 

20  20  17.08 

9.1486 

19  32  55.0 

10  066 

14 

21  57    7.83 

1J068 

10  11  14.6 

12.907 

15 

20  22  25.81 

9.1494 

19  22  48.4 

10.153 

15 

21  59    2.13 

1.9039 

9  58  19.2 

12.940 

16 

20  24  34.17 

9.1363 

19  12  3a6 

10.938 

16 

22    0  56.22 

1.8997 

9  45  21.8 

12.973  j 

17 

20  26  42.17 

9.1303 

19    2  19.8 

lOJKU 
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9J91  1 

9 

3    2  21.90 

9.0S95 

22  13  34.6 

7.493 

9 

4  45  34.41 

9.9303 

26    9    2.5 

90)63 

10 

3    4  25.59 

9.0635 

22  21     1.3 

7.397 

10 

4  47  48.31 

9.9399 

26  11    2.5 

1.996  ' 

11 

3    6  2J).52 

9.0674 

22  28  22.2 

7.300 

11 

4  50    2.36 

9.9355 

26  12  54.8 

1.807 

12 

3    8  ;3:}.()8 

9.0713 

22  35  37.3 

7.909 

12 

4  52  16.57 

9.93RI 

26  14  39.4 

1.678 

13 

3  10  38.08 

9.0754 

22  42  46.5 

.  7.109 

13 

4  54  30.93 

9.9406 

26  16  16.2 

1.549 

14 

3  12  42.73 

9.0795 

22  49  49.6 

7.009 

14 

4  56  45.44 

9.9431 

26  17  45.3 

1.490 

15 

3  14  47.62 

9.0605 

22  56  46.7 

6.909 

15 

4  59    0.10 

9.9455 

26  19    6.6 

I.S89 

16 

3  16  52.75 

9.0874 

23    3  37.8 

fl.801 

16 

5     1  14.90 

9.9478 

26  20  20.0 

1.158 

17 

3  18  58.11 

9.0913 

23  10  22.8 

6.699 

17. 

5    3  2i).83 

9.SS00 

20  21  25.6 

i.0S7 

i   18 

3  21     3.71 

9.0953 

23  17     1.7 

6.597 

18 

5    5  44.90 

9.S599 

26  22  23.3 

0.896 

,    19 

3  1?3    9.55 

3.0099 

23  2:}  IHA 

6.}fl3 

19 

5    8    0.10 

9.9544 

26  23  13.1 

0.764 

1   20 

3  25  15.62 

9.1039 

23  30    0.8 

6.388 

20 

5  10  15.43 

9.9565 

26  23  55.0 

0.639 

21 

3  27  21.93 

9.107O 

23  ;)6  21.0 

6.983 

21 

5  12  30.88 

9.9585 

26  24  28.9 

0.499 

:   22 

3  29  28.48 

9.II1] 

23  42  34.8 

6.178 

22 

5  14  46.45 

9.9605 

26  24  54.8. 

0.366 

23 

3  31  35.2<3, 

9. 1149 

23  48  42.3 

6.079 

23 

5  17    2.14 

9.9694 

26  25  12.8 

0.933 

J  24 

3  33  42.27 

9.1188 

N.23  54  43.4 

5.963 

24 

5  19  17.94 

9.9649 

N.26  25  22.8! 

•K».l00 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RmHT  ASCENSION  AND  DECLINATION. 

Hocir. 

BifCbtAMMKiOD. 

Diff. 
forlm. 

DeoUDaUon. 

Dur. 

for  1  m. 

Hoar. 

BigbtAsoension. 

Dili: 

forlm. 

Declination. 

Difl: 
forlm. 

SATURDi 

LY  29. 

MONDAY  31. 

h     m      8           8 

_  -^  0   ^  /         w 

// 

h    m      •           8 

Oil/            II            1 

0 

5  19  17.^ 

9.9649 

NJ26  25  22.8 

•H).100 

0 

7    8  54.94 

9.9804 

N.23  52  59.3 

6.451 

1 

5  21  33.85 

9.9660 

26  25  24.8 

-0U»4 

1 

7  11  11.74 

9.9794 

23  46  28J2 

6.565 

2 

5  23  49.86 

9.96n 

26  25  18.7 

0.160 

2 

7  13  28.47 

9.9783 

23  39  49.1 

6.718 

3 

5  26    5.98 

9.9694 

26  25    4.5 

0.303 

3 

7  15  45.14 

9JI779 

23  33    2.1 

.  6.850 

4 

5  28  22.19 

9.9710 

26  24  42.3 

0.438 

4 

7  18    1.74 

9Jil709 

23  26    7.1 

6U»e3 

5 

5  30  38.50 

9.9796 

26  24  11.9 

0.574 

5 

7  20  ia28 

9.9751 

23  19    4.1 

7.116 

6 

5  32  54.90 

9.9740 

26  23  3a4 

0.709 

6 

7  22  34.75 

9.9730 

23  11  53.2 

7.948 

7 

5  35  11.38 

9.9753 

26  22  46.8 

0.844 

7 

7  24  51.15 

9.9797 

23    4  34.4 

.  7.379 

8 

5  37  27.94 

9.9767 

26  21  52.1 

0.980 

8 

7  27    7.47 

9.9714 

22  57    7.7 

7.511 

9 

5  89  44.59 

9.9781 

26  20  49.2 

1.117 

9 

7  29  23.72 

9.9709 

22  49  33.1 

7.649 

10 

5  42    1.31 

9J»93 

26  19  38.1 

1.959 

10 

7  31  39.89 

9.9680 

22  41  50.6 

7.779 

11 

5  44  18.10 

9.9803 

26  18  18.9 

1.388 

11 

7  33  55.99 

9.9677 

22  34    0.4 

7.909 

12 

5  46  34.95 

9.9814 

26  16  51.5 

1.595 

12 

7  36  12.01 

9.9663 

22  26    2.4 

&Q39 

13 

5  48  51.87 

9.9895 

26  15  15.9 

IMS 

13 

7  38  27.94 

9.9648 

22  17  56.6 

8.161 

14 

5  51    8.85 

9.9834 

26  13  32.0 

1.800 

14 

7  40  43.79 

9.qff3fr 

22    9  43.1 

8.988 

15 

5  53  25.88 

9.9849 

26  11  :)9.9 

1.997 

15 

7  42  59.56 

9.9091 

22    1  22.0 

8L416 

16 

5  55  42i^ 

9J8SS1 

26    9  39.6 

9.073 

16 

7  45  15JJ4 

9.9606 

21  52  53.2 

8.543 

17 

5  58    0.09 

9Je850 

26    7  31.1 

9J911 

17 

7  47  30.83 

9J3S09 

21  44  16.8 

80171 

18 

6    0  17.27 

9J9867 

26    5  14.3 

9.346 

18 

7  49  46.34 

9.9577 

21  35  32.7 

8.707 

19 

6    2  34.49 

9.9873 

26    2  49.3 

9.486 

19 

7  52   .1.76 

9JiS69 

21  26  41.1 

aV99 

20 

6    4  51.74 

9.9878 

26    0  l&O 

9.693 

20 

7  54  17.09 

9.9547 

21  17  42.0 

90)48 

2t 

6    7    9.02 

9.9883 

25  57  34.5 

9.761 

21 

7  56  32;i2 

9.9531 

21    8  35.3 

0.174 

22 

6    926.33 

9J9888 

25  54  44.7 

9.8B0 

22 

7  58  47.46 

9.9516 

20  59  21.1 

9.998 

23 

6  11  4a67 

9Ji889 

NJ25  51  4a6 

3.037 

23 

8    1    2.51 

9J1S01 

N.20  49  59JR 

9.480 

SUNDAY 

r  30. 

TUESDAY,  1 

IPRIL  1. 

0 
1 

6  14    im 

6  16  18.40 

9.98M 
9.9807 

N.25  48  40.3 
25  45  25.7 

3.174 
3.319 

0 

8    3  17.47J  9iM85 

IN.20  40  30.71    9.543 

2 

6  18  3579 

9J3800 

25  42    2.8 

3.450 

3 

6  20  53.19 

9.9001 

25  38  31.7 

3.587 

4 

6  23  lom 

9.9909 

25  34  52.3 

3.795 

5 

6  25  2a01 

9J3909 

25  31     4.7 

3.863 

PHA8E8  OP  T 

HE  MOON. 

6 

6  27  4542 

9.9901 

25  27    8.8 

4U)01 

7 

6  30    2J82 

9.9900 

25  23    4.6 

4.138 

8 

6  32  20.22 

9.9800 

25  18  52.2 

4.975 

d      h     m 

.    8     1    9.5 

9 

6  34  37.61 

9.9807 

25  14  31.6 

4.419 

O   Full  Moon, .     . 

10 
11 

6  36  54.S^ 
6  39  12.33 

9:9804 
9.9801 

25  10    2.7 
25    5  25.6 

4.550 
4.68R 

C   Last  Quarter,  . 

.  14  15  41.2 

12 

6  41  29.67 

9:9887 

25    0  40J2 

4.835 

#   New  Moon, 

.  22     9    4.4 

13 

6  43  46i« 

9.9889 

24  55  46.6 

4.061 

D   First  Quarter, . 

.  30  13    4.7 

14 

6  46    4J26 

9J9677 

24  50  44.9 

5.007 

15 

6  48  21.51 

9J1879 

24  45  35.0 

5.983 

16 

6  50  38.73 

9Jn67 

24  40  16S) 

5.370 

.     .     9  18.0 
.    •   25    1.4 

17 
18 

6  52  55.91 
6  55  13.06 

9.9861 

9jae64 

24  34  50.6 
24  29  16.2 

5.506 
5.641 

<C   Perigee,.     ,     . 
C  Apogee,.     .     . 

19 

6  57  3ai6 

9;J3847 

24  23  3a7 

5.777 

20 

6  59  47J22 

9.9830 

24  17  4a0 

5S19 

• 

21 

7    2    4i53 

9^831 

24  11  44.2 

6.<^ 

22 

7    4  21.19 

9J3899 

24    5  37.3 

6.189 

23 

7    6  3a09 

9.9813 

23  59  22.3 

6.317 

24 

7    8  54.94 

9:9804 

N.23  ,52  59.3 

6.451 

4 

50 


MARCH,  1879. 


XIU. 


GBEEM  W ICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

star's  NamA 

P.L 

P.L. 

P.L. 

P.L. 

"Si 

and 

Noon. 

of 

I1P»- 

of 

Vlfc. 

of 

iXJ>. 

of 

1 

Position. 

Diff. 

DifT. 

Diff. 

Jim, 

Bun 

W. 

o         /       /• 

91  52  21 

3314 

9S  16  16 

3301 

Oil' 

94  40  26 

3988 

0       1      II 

96    4  52 

3874* 

a  Arietis 

W. 

36  39  17 

9977 

38    9  59 

9969 

39  40  59 

9947 

41  12  18 

9833 

Pollux 

E. 

39    1  15 

9988 

37  30  49 

9989 

36    0  14 

9974 

34  29  29 

9967  ' 

Regulus 

E. 

75  43    7 

9940 

74  11  39 

9999 

72  39  57 

9917 

71    8    0 

9904 

2 

Sun 

W. 

103  11  11 

3199 

104  37  2J 

3183 

106    3  50 

3167 

107  30  39 

3150 

a  Arietis 

W. 

48  53  37 

9856 

50  26  52 

9M0 

52    0  28 

9893 

53  34  26 

9806 

Re^lu8 
Spica 

E. 

63  24    0 

9835 

61  50  18 

9891 

00  16  17 

9805 

58  41  56 

9790 

E. 

117  27    J 

9637 

115  53  23 

98» 

114  19  24 

9807 

112  45    5 

9791 

3 

Sun 

W. 

114  49  55 

3061 

116  18  52 

3043 

117  48  11 

3094 

119  17  54 

9006 

a  Arietis 

W. 

61  29  47 

9790 

63    6    0 

9709 

64  42  37 

9684 

66  19  38 

9606 

Aldeboran 

W. 

30  17  37 

2947 

31  48  56 

9909 

33  21    4 

9873 

34  53  58 

9639 

Regius 
Spica 

E. 

50  45    1 

9709 

49    8  33 

9699 

47  31  42 

9675 

45  54  28 

9657 

E. 

104  48  10 

9707 

103  11  40 

9690 

101  34  47 

9679 

99  57  30 

'9655 

4 

Sun 

W. 

126  52  23 

9909 

128  24  30 

9801 

129  57    1 

9871 

131  29  57 

88Sfi 

a  Arietis 

W. 

74  30  53 

9574 

76  10  24 

9556 

77  50  20 

9537 

79  30  42 

9517 

Aldebaran 

W. 

413  48  45 

9699 

44  25  36 

9666 

46    3    2 

9640 

47  41    2 

9615 

Regulus 
Spica 

E. 

37  42  27 

9570 

06    2  51 

9553 

34  22  51 

9536 

32  42  28 

9519 

E. 

91  45    0 

9564 

90    5  15 

9545 

88  25    5 

9587 

86  44  29 

8509 

5 

a  Arietis 

W. 

87  59    4 

3496 

89  42    2 

9408 

91  25  25 

9390 

93    9  14 

9373 

Aldebaran 

W. 

55  59  14 

9501 

57  40  26 

9479 

59  22    9 

9458 

61    4  21 

9438 

Pollux 

W. 

14    2  52 

9759 

15  38  2:3 

9666 

17  15  49 

9600 

18  54  44 

9546 

Spica 

E. 

78  15    4 

9417 

76  31  53 

9399 

74  48  17 

9381 

73    4  15 

9964 

Ajitares 

E. 

124    2    3 

9411 

122  18  44 

9393 

120  34  59 

9375 

118  50  48 

9357 

G 

a  Arietis 

W. 

101  54  31 

9989 

103  40  46 

9974 

105  27  24 

9956 

107  14  25 

9944 

Aldebaran 

W. 

69  42  19 

9344 

71  27  15 

9396 

73  12  36 

9309 

74  58  22 

9994 

Pollux 

W. 

27  24  53 

9368 

29    9  14 

9349 

30  54  13 

9317 

32  39  47 

9985 

Spica 

E. 

64  17  57 

9980 

62  31  28 

9965 

60  44  37 

9950 

58  57  24 

9935 

An  tares 

E. 

110    3  39 

9273 

108  17    0 

9958 

106  29  58 

9949 

104  42  33 

9b{97 

7 

Aldebaran 

W. 

83  52  50 

9999 

85  40  45 

9909 

87  28  59 

9197 

89  17  31 

9186 

Pollux 

W. 

41  35    5 

9904 

43  23  26 

9189 

45  12  10 

9175 

47    1  15 

9161   , 

Spica 

E. 

49  56    3 

9169 

48    6  49 

9157 

46  17  17 

9147 

44  27  29 

9136 

Ajitares 

E. 

95  40    4 

9159 

93  50  34 

9147 

92    0  46 

9135 

90  10  40 

9194 

8 

Aldebaran 

W. 

98  23  56 

9149 

100  13  51 

9136 

102    3  56 

9130 

103  54    9 

9196 

Pollux 

W. 

56  11  17 

9108 

58    2    4 

9099 

59  53    4 

9099 

61  44  15 

9085 

Regulus 

W. 

19    9  26 

9118 

20  59  57 

9104 

22  50  50 

9009 

24  42    1 

9083 

Spica 

E. 

35  14  58 

9097 

33  23  54 

9099 

31  :32  42 

9088 

29  41  24 

9085 

Ajitares 

E. 

80  56  17 

9078 

79    444 

9071 

77  13    0 

S065 

75  21    7 

9058 

9 

Pollux 

W. 

71    2  23 

9064 

72  54  18 

9061 

74  46  17 

9060 

76  38  18 

9059 

Regulus 

W. 

34    0  53 

9055 

35  53    2 

9059 

37  45  16 

9060 

39  37  33 

a048 

An  tares 

E. 

65  59  48 

9041 

64    7  17 

9039 

62  14  43 

9038 

60  22    8 

9037 

Mars 

E. 

111  19  18 

99J5 

im  32  12 

9953 

107  45    3 

9959 

105  57  53 

SBi59 

10 

Pollux 

W. 

85  58  12 

9068 

87  50    1 

9071 

89  41  44 

9075 

91  33  21 

9061 

Regulus 

W. 

48  59    1 

9054 

50  51  n 

9058 

52  43  15 

9069 

54  35  13 

9066 

Antares 

E. 

50  59  28 

9047 

49    7    7 

9050 

47  14  51 

9055 

45  22  42 

9008 

XIV, 
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GREENWICH  MEAN  TIME. 

LUNAR  DIBTAKCES. 

ii 

Star's  Kam« 

P.L. 

P.L 

P.L. 

P.L. 

1 

and 

Midnight. 

of 

XVh. 

of 

XVIIPi. 

Pf 

XXIh. 

of 

Posltioii. 

^ 

Diff. 

DifT. 

DifT. 

Diff. 

Surr 

W. 

1^  39  34 

3900 

9^54  ^ 

3946 

100  19  47 

3931 

O          /        // 

101  45  20 

3915 

o  Arietis 

W. 

42  43  55 

9018 

44  15  51 

9909 

45  48    7 

9887 

47  20  42 

9879 

Pollux 

E. 

32  58  35 

3960 

31  27  32 

9953 

29  56  20 

9047 

28  25    1 

9048 

Regdlus 

E. 

69  35  46 

9801 

68    3  16 

9878 

66  30  29 

9864 

64  57  24 

9849 

2 

Sun 

W. 

108  57  48 

3133 

110  25  18 

3115 

111  53    9 

3098 

1 13  21  21 

3080 

a  Arietis 

W. 

55    8  46 

9789 

56  43  28 

9779 

58  18  32 

9756 

59  53  58 

9738 

Regulus 

E. 

57    7  15 

9774 

55  32  13 

9758 

53  56  50 

9749 

52  21    6 

9796 

Spica 

E. 

111  10  25 

9775 

109  35  24 

9758 

108    0    1 

9749 

106  24  17 

9795 

3 

Suk 

W. 

120  48    0 

9987 

122  18  29 

9968 

123  49  22 

9048 

125  20  40 

9098 

a  Arietis 

W. 

67  57    3 

9848 

69  34  53 

9699 

71  13    8 

9611 

72  51  48 

9593 

Aldebaran 

W. 

36  27a5 

9807 

38    1  54 

9776 

39  36  53 

9747 

41  12  30 

9719 

Re^us 
Spica 

E. 

44  16  51 

9640 

42  38  51 

9693 

41    0  27 

9606 

39  21  :so 

9588 

E. 

98  19  49 

9636 

96  41  43 

9618 

95    3  13 

9601 

98  24  19 

9563 

4 

Sun 

W. 

133    3  17 

9833 

134  37    2 

9814 

136  11  12 

9796 

137  45  47 

9776 

a  Arietis 

W. 

81  n  31 

2489 

82  52  46 

9481 

84  34  26 

9469 

86  16  32 

9444 

Aldebaiau 

W. 

49  19  36 

9501 

50  58-43 

9568 

52  38  22 

9545 

54  18  32 

wast 

Ref^lus 

E. 

31     1  41 

9509 

29  20  31 

9488 

27  38  58 

9470 

25  57    2 

9453 

Spica 

E. 

85    328 

9490 

83  22    1 

9479 

81  40    8 

9453 

79  57  49 

9435 

5 

«  Arietis 

W. 

94  53  28 

9355 

96  38    7 

9338 

98  23  11 

93SU 

100    8  39 

9306 

Aldebaran 

W. 

62  47    1 

9418 

64  30  10 

9306 

m  13  46 

9380 

67  57  49 

9369 

Pollux 

W. 

20  34  53 

9500 

22  16    6 

9461 

23  58  14 

9496 

25  41  12 

9306 

Spica 

E. 

71  19  49 

9347 

69  34  58 

9330 

67  49  42 

9313 

66    4    2 

9996 

Ajitares 

E. 

117    6  12 

9340 

115  21  11 

9393 

113  35  45 

9306 

111  49  54 

9980 

6 

a  Arietis 

W. 

109    1  47 

9930 

110  49  30 

9916 

112  37  34 

9909 

114  25  58 

9190 

Aldebaran 

W. 

76  44  31 

9978 

78  31    3 

9969 

80  17  58 

9948 

82    5  14 

9935 

Pollux 

W. 

34  25  54 

9975 

36  12  31 

9956 

37  59  36 

9237 

39  47    8 

9990 

Spica  ^ 

E. 

57    9  49 

9991 

55  21  53 

9307 

53  33  36 

9194 

51  44  59 

9181 

Antares 

E. 

102  54  45 

9919 

101    6  36 

9)96 

99  18    6 

9184 

97  29  15 

9171 

7 

Aldebaran 

W. 

91    6  19 

»176 

92  55  23 

9167 

94  44  41 

9158 

96  34  12 

9148 

Pollux 

W. 

48  50  41 

9140 

50  40  25 

9138 

52  30  26 

9197 

54  20  44 

^  9117 

Spica 

E. 

42  37  25 

9197 

40  47    7 

9118 

38  56  36 

9110 

37    5  52 

9103 

Antares 

E. 

88  20  17 

9113 

86  29  38 

9104 

84  38  45 

9095 

82  47  38 

9086 

8 

Aldebaran 

W. 

105  44  29 

9199 

107  34  55 

9118 

109  25  26 

9116 

111  16    0 

9116 

Pollux 

W. 

63  35  37 

9079 

65  27    8 

9074 

67  18  47 

9070 

69  10^ 

9066 

Regulus 

W. 

26  33  27 

9075 

28  25    5 

9068 

30  16  53 

9063 

32    8  49 

9058 

Spica 

E. 

27  50    2 

9083 

25  58  37 

9083 

24    7  11 

9085 

22  15  48 

9088 

Antares 

E. 

73  29    5 

9064 

71  36  55 

9060 

69  44  38 

9046 

67  52  15 

9043 

9 

Pollux 

W. 

78  30  20 

9000 

80  22  21 

9061 

82  14  21 

9069 

84    6  18 

9064 

Regulus 

W. 

41  29  52 

9048 

43  22  11 

9048 

45  14  30 

9060 

47    6  47 

9059 

Antares 

E. 

58  29  32 

9038 

56  36  57 

9039 

54  44  24 

904J 

52  51  54 

9044 

Mars 

E. 

104  10  43 

9959 

102  23  33 

9953 

100  36  25 

9956 

98  49  20 

9958 

10 

Polbix 

W. 

93  24  50 

9066 

95  16  10 

9098 

97    7  21 

9090 

98  58  21 

9107 

Regulus 

W. 

56  27    4 

9079 

58  18  47 

9on 

60  10  21 

9084 

62    1  45 

9001 

Antares 

E. 

43  30  41 

9065 

41  38  48 

9071 

39  47    5 

9078 

37  55  32 

9066 

52 
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GREEN  W IGH  MEAN  TIME. 

1 

■ 

LUNAB  DI8TANCK8. 

10 

Star's  Kame 

and 

PoBitlon. 

Noon. 

PL. 

of 

Diff. 

Illb. 

PL. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXb. 

P.L. 

of 
Diff. 

Mara 

E. 

O          /        // 

97    2  19 

99n 

O           /        // 

95  15  23 

9966 

9^28  ^ 

9970 

91  41  48 

9975 

a  AquilsB 

E. 

103  52  56 

9686 

102  15  56 

9679 

100  38  48 

• 

9676 

99    I  36 

9675 

11 

Pollux 

W. 

100  49  10 

9115 

102  39  47 

9194 

104  30  10 

9133 

106  20  19 

9143 

Regulus 

W. 

63  52  58 

9008 

65  44    0 

9107 

67  34  49 

9116 

69  25  24 

9195 

Antares 

E. 

36    4  11 

9004 

34  13    2 

9109 

32  22    5 

9111 

30  31  22 

9190 

Mara 

E. 

82  50  22 

9311 

81     4  38 

9310 

79  19    6 

9398 

77  33  48 

9338 

a  AquiliB 

E. 

90  55  53 

9693 

89  19    4 

9709 

87  42  27 

9719 

86    6    3 

9794 

Sun 

E. 

138  25  28 

9415 

136  42  15 

9493 

134  59  13 

9431 

133  16  23 

9440 

19 

Pollux 

W. 

115  27  10 

9198 

117  15  41 

9910 

119    3  5:) 

9983 

120  51  46 

9836 

Re^luB 

Spica 

Mara 

W. 

78  34  41 

9176 

80  23  44 

9188 

82  12  30 

9900 

84    0  58 

9911 

1 

W. 

24  36  48 

9904 

26  25    9 

9919 

28  13  19 

9990 

30    1  17 

9999 

E. 

68  51    0 

9993 

67    7  15 

9405 

65  23  48 

9417 

63  40  38 

9431 

a  Aquile 

E. 

78    8  41 

9807 

76  34  22 

9898 

75    0  30 

9860 

73  27    7 

9875 

Jupiter 

E. 

100  16  39 

9945 

98  29  18 

9957 

96  42  15 

9970 

94  55  31 

9989 

Surr 

E. 

124  45  38 

9493 

123    4  15 

9505 

121  23    9 

9517 

119  42  20 

9530 

13 

Regulus 

Spica 

Mais 

W. 

92  58  42 

9976 

94  45  17 

9988 

96  31  32 

9309 

98  17  26 

9316 

W. 

38  57  16 

9885 

40  43  37 

9998 

42  29  40 

9311 

44  15  24 

9394 

E. 

55    930 

9496 

53  28  14 

9519 

51  47  18 

9996 

50    6  41 

9540 

a  Aquiln 

E. 

65  48  49 

3095 

64  19    7 

3061 

62  50  10 

3101 

61  22    1 

3149 

Jupiter 

E. 

86    6  26 

9346 

84  21  34 

9360 

82  37    2 

9374 

80  52  50 

S387 

Surr 

E. 

111  22  47 

9586 

109  43  49 

9619 

108    5  10 

9696 

106  26  51 

9640 

14 

Regulus 

W. 

107    2    7 

9386 

106  46    2 

9399 

110  29  38 

9413 

112  12  54 

9497 

Spica 
Mara 

W. 

52  59  21 

9389 

54  43  11 

9403 

56  26  42 

9416 

58    9  54 

9490 

E. 

41  48  37 

9614 

40  10    1 

9698 

38  31  44 

9643 

36  53  47 

9857 

a  Aquile 

E. 

54  14  41 

3393 

52  52  17 

3454 

51  31    2 

3991 

50  11     1 

3503 

Jupiter 

E. 

72  16  48 

9456 

70  34  36 

9479 

68  52  44 

9487 

er  11  12 

9501 

Sdn 

E. 

98  20  10 

9715 

96  43  50 

9790 

95    7  49 

9744 

9332    8 

9750 

15 

Spica 

W. 

66  41    4 

9497 

68  22  21 

9510 

70    3  20 

9983 

71  44    1 

9536 

Antares 

W. 

20  51  23 

9491 

22  32  49 

9504 

24  13  57 

9517 

25  54  47 

9530 

Mara 

E. 

28  48  58 

9730 

27  12  58 

9744 

25  37  17 

9758 

24    1  54 

9779 

.Jupiter 

E. 

58  48  28 

9571 

57    8  53 

9585 

55  29  38 

9900 

53  50  42 

9619 

Sun 

E. 

85  38  35 

9834 

84    4  51 

9848 

82  31  25 

9809 

80  58  18 

9876 

16 

Spica 

W. 

80    2  59 

9599 

81  41  55 

9619 

83  20  34 

9694 

84  58  57 

9636 

Aiitares 

W. 

34  14  25 

9593 

35  53  29 

9606 

37  32  16 

9618 

39  10  47 

9630 

Jupiter 

E. 

45  40  37 

9680 

44    3  30 

9693 

42  26  41 

9706 

40  50    9 

9719 

■ 

Suif 

E. 

73  17  13 

9946 

71  45  53 

9900 

70  14  50 

9973 

68  44    4 

9986  , 

17 

Bpica 

W. 

93    653 

98»3 

94  43  43 

9704 

96  20  18 

9714 

97  56  39 

9795 

Antares 

W. 

47  19  22 

9687 

48  56  19 

9608 

5033    2 

9708 

52    9  31 

9719  ; 

Jupiter 

E. 

32  51  49 

9784 

31  17    0 

9797 

29  42  28 

9811 

28    8  14 

9894 

Sun 

E. 

61  14  17 

3051 

59  45    7 

3063 

58  16  12 

3075 

56  47  32 

3087 

18 

Spica 

W 

105  54  59 

9775 

107  30    0 

9785 

109    4  48 

9794 

110  39  24 

9803 

Antares 

W. 

60    8  31 

9769 

61  43  40 

9778 

63  18  37 

9787 

64  53  22 

9797 

Sun 

E. 

49  27  46 

3145 

48    0  31 

3156 

46  33  29 

3168 

45    6  41 

3178 

19 

Antares 

W. 

72  44  10 

9839 

74  17  47 

9848 

75  51  13 

9855 

77  24  29 

9863 

XVI. 
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a 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

10 

Star's  KaiDA 

P.L.< 

P.L. 

P.L. 

P.L. 

and 

Midnlffht. 

of 

XVh. 

of 

XVlllh- 

of 

XXIb. 

of 

Position. 

^ 

Ditr. 

Ditr. 

IMff. 

Diff. 

Mars 

E. 

O           /        f« 

89  55  12 

ssei 

88    ^44 

9987 

8^22  26 

9994 

8l36  18 

9309 

a  AquilflB 

E. 

97  24  22 

9975 

95  47    8 

9677 

94    9  57 

9681 

92  32  51 

9687 

11 

PoUux 

W. 

108  10  13 

9153 

109  59  52 

9163 

111  49  15 

9174 

113  38  21 

9186 

Regulas 

W. 

71  15  45 

9134 

73    5  52 

9144 

74  55  44 

9154 

76  45  21 

9165 

Antares 

E. 

28  40  53 

9130 

26  50  39 

9140 

25    0  40 

9150 

23  10  57 

9161 

Mars 

E. 

75  48  44 

93>18 

74    3  54 

9359 

72  19  20 

9370 

70  35    2 

9381 

a  Aqui]» 

E. 

84  29  55 

9738 

82  54    5 

9753 

81  18  a5 

9769 

79  4S  26 

9787 

Suiv 

E. 

131  33  45 

9450 

129  51  21 

9460 

128    9  12 

9470 

126  27  17 

9489 

12 

PoUux 

W. 

122  39  20 

9949 

124  26  34 

9964 

126  13  27 

9979 

127  59  58 

9994 

Regius 

Spica 

Mars 

W. 

85  49    9 

SU94 

87  37    1 

9937 

89  24  34 

9940 

91  11  48 

9963 

W. 

31  49    1 

9940 

33  36  29 

9951 

35  23  41 

9909 

37  10  37 

9973 

E. 

61  57  47 

9443 

60  15  14 

9467 

58  3:)    0 

9470 

56  51    5 

9484 

a  AqiiilaD 

E. 

71  54  16 

990J 

70  21  59 

9999 

68  50  17 

9950 

67  19  13 

9991 

Jupiter 

E. 

93    9    5 

9ii95 

91  22  58 

9307 

8937    9 

9»0 

87  51  38 

9333 

Sun 

E. 

118    1  49 

9543 

116  21  36 

9556 

114  41  41 

9570 

113    2    5 

9583 

13 

Regulus 

W. 

100    3    4 

9330 

101  48  20 

9344 

103  33  16 

9357 

105  17  52 

9379 

Spica 
Mors 

W. 

46    0  49 

9336 

47  45  56 

3349 

49  30  44 

9363 

51  15  12 

9376 

E. 

48  26  24 

9555 

46  46  27 

9569 

45    6  50 

9584 

43  27  33 

9589 

a  Aquilie 

E. 

59  54  42 

3185 

58  28  15 

39:tt 

57    244 

39ttl 

55  38  11 

3336 

Jupiter 

E. 

79    8  57 

9401 

77  25  24 

9116 

75  42  12 

9430 

73  59  20 

9444 

Sen 

E. 

104  48  51 

9655 

103  11  11 

9670 

101  33  51 

9686 

99  56  51 

9609 

14 

Repilus 

Spica 

Mars 

W. 

113  55  50 

9441 

115  38  26 

9455 

117  20  43 

9469 

119    2  40 

9483 

W. 

59  52  46 

9443 

61  35  19 

9457 

63  17  33 

9470 

64  59  28 

9484 

E. 

S5  16  10 

S879 

33  38  53 

3687 

32    1  55 

9701 

30  25  17 

9716 

a  Aquilie 

E. 

48  52  19 

3670 

47  35    0 

3754 

46  19  10 

3846 

45    4  55 

3945 

Jupiter 

E. 

65  30    0 

9515 

63  49    8 

9599 

62    8  35 

9543 

60  28  22 

9567 

Suif 

E. 

91  5(>  46 

9n4 

90  21  44 

9789 

88  47    2 

9804 

87  12  39 

9818 

15 

Spica 

W. 

73  24  24 

9549 

75    4  29 

9569 

76  44  16 

9574 

78  23  46 

9587 

Antares 

W. 

27  35  18 

9543 

29  15  31 

9556 

30  55  26 

9560 

32  35    4 

9581 

Mars 

E. 

22  26  50 

9786 

20  52    4 

9801 

19  17  37 

9815 

17  43  28 

9898 

Jupiter 

E. 

52  12    4 

9696 

50  33  44 

9640 

48  55  43 

9654 

47  18    1 

9667 

Suif 

E. 

79  25  29 

9891 

77  52  59 

9905 

76  20  46 

9919 

74  48  51 

9939 

16 

S|[;ica 

W. 

86  37    3 

9648 

88  14  53 

9659 

89  52  28 

9670 

91  29  48 

9681 

Antares 

W. 

40  49    1 

9649 

42  26  59 

9653 

44    4  42 

3664 

45  42  10 

9676 

Jupiter 

E. 

39  13  55 

9739 

37  37  58 

9745 

36    2  18 

9758 

34  26  55 

9771 

Sun 

E. 

67  13  34 

3000 

65  43  21 

3013 

64  13  24 

3096 

62  43  43 

3088 

17 

Spica 

W. 

99  32  46 

9735 

101    8  40 

9745 

102  44  20 

9756 

104  19  46 

9786 

Antares 

W. 

53  45  46 

9799 

55  21  48 

9rj9 

56  57  36 

9750 

58  33  10 

9760 

Jupiter 

E. 

26  34  17 

9838 

25    0  38 

9859 

23  27  17 

9867 

21  54  16 

9883 

Sun 

E. 

55  19    6 

3009 

53  50  55 

3110 

52  22  58 

3199 

50  55  15 

'3133 

18 

Spica 

W. 

112  13  48 

9819 

113  48    0 

9891 

115  22    1 

9630 

116  55  50 

9838 

Aiitares 

W. 

66  27  54 

9806 

68    2  14 

9815 

69  36  23 

9809 

71  10  22 

9831 

Suit 

E. 

43  40    6 

3189 

42  13  44 

3901 

40  47  36 

3919 

39  21  41 

3993 

19 

Antares 

W. 

78  57  35 

9871 

80  80  31 

9879 

82    3  17 

9886 

83  35  54 

98B3 

54 
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GREENWICH  MEAN  TIME. 

» 

• 

LUNAR  DISTANCES. 

h 

star's  Name 

RL. 

F.L. 

P.L. 

P.L. 

ol 

and 

Noon. 

of 

1111*- 

of 

Vlh. 

of 

IXh. 

of 

19 

Position. 

Diff. 

Diff. 

DifC 

Difi. 

Mars 

W. 

O           /        /' 

20  10  53 

3101 

Oil' 

21  39    2 

3110 

O          /         /» 

23    7    0 

3119 

24  34  47 

3197 

Son 

E. 

37  55  59 

3334 

36  30  30 

3946 

35    5  15 

3957 

33  40  13 

aam 

20 

Antares 

W. 

85    8  22 

9901 

86  40  40 

9908 

88  12  49 

9014 

89  44  50 

9990 

a  Aquilie 

W. 

41    7  47 

4615 

42    9  59 

4599 

43  13  32 

4437 

44  18  20 

4360 

Mars 

W. 

31  51  19 

3166 

33  18    9 

3173 

34  44  51 

3180 

36  11  24 

3187 

Sun 

E. 

26  38  35 

3339 

25  15    1 

3347 

23  51  44 

3364 

22  28  46 

3389 

24 

Sun 

W. 

18  26  31 

3665 

19  45  44 

3553 

21    5  10 

3543 

22  24  47 

3534 

Aldeburan 

K 

47  54  40 

3178 

46  28    4 

3186 

45     1  .% 

3194 

43  35  22 

3904 

t  Pollux 

E. 

89  42    2 

3085 

88  13  34 

30S8 

m  45  10 

3091 

sa  16  49 

3009 

25 

Sun 

W. 

29    4  34 

3519 

30  24  45 

3509 

31  44  59 

3506 

33    5  16 

3504 

Aldebaran 

E. 

36  27    1 

3060 

35    2    3 

3976 

33  37  23 

3999 

32  13    2 

3310 

PoUux 

E. 

77  55  40 

3101 

76  27  32 

3103 

74  59  26 

3104 

73  31  21 

3105 

Regulua 

E. 

114  51  23 

3084 

113  22  54 

3085 

111  54  26 

3086 

110  25  59 

3066 

26 

Sun 

W. 

39  47  26 

3490 

41    8    1 

3487 

42  28  40 

3484 

43  49  22 

3480 

Pollux 

E. 

66  11    5 

3105 

64  43    1 

3104 

63  14  5(> 

3103 

61  46  50 

3109 

Regulus 

E. 

103    3  42 

3083 

101  35  12 

3089 

100    6  41 

3080 

98  38    7 

3078 

27 

Sun 

W. 

50  34    0 

3458 

51  55  11 

3454 

53  16  27 

3448 

54  37  49 

3449 

Venus 

W. 

24  18  29 

3637 

25  m  23 

3693 

26  54  32 

3610 

28  12  56 

3597 

a  Arietis 

W. 

21  24  59 

3174 

22  51  :)9 

3156 

24  18  41 

3140 

25  46    2 

3196 

Pollux 

E. 

54  25  53 

3099 

52  57  34 

3069 

51  2<)  11 

3087 

50    0  45 

3083 

Regulus 

E. 

91  14  31 

3063 

89  45  36 

3059 

88  16  36 

3054 

86  47  30 

3040 

28 

Sun 

W. 

61  26  30 

3407 

62  48  39 

3398 

64  10  58 

3389 

65  33  27 

3361 

Venus 

W. 

34  48  15 

3536 

3()    7  57 

3596 

37  27  52 

3515 

38  48    0 

3503 

a  Arietis 

W. 

33    6  42 

3067 

34  35  32 

3056 

36    4  3<) 

3044 

37  33  54 

3034 

Pollux 

E. 

42  37  30 

3065 

41     8  37 

3061 

39  39  40 

3056 

38  10  37 

3058 

Regulus 

E. 

79  20  23 

3019 

77  50  34 

3013 

76  20  37 

3005 

74  50  30 

9997 

29 

Sun 

W. 

72  28  as 

3399 

73  52  11 

3318 

75  16    2 

3306 

76  40    7 

3994 

Venus 

W. 

45  32    1 

3440 

46  53  32 

3497 

48  15  18 

3414 

49  37  19 

3400 

a  Arietis 

VV. 

45    3  49 

9977 

46  34  31 

9965 

48    5  28 

9959 

49  36  41 

9040  ' 

Pollux 

E. 

30  44  11 

3036 

29  14  43 

3034 

27  45  13 

3034 

26  15  43 

3035 

Regulus 
Spica  - 

E. 

67  17  18 

9951 

65  46    4 

9941 

64  14  37 

9931 

62  42  57 

9919 

E. 

121  20  30 

9954 

119  49  19 

9949 

118  17  54 

9931 

116  46  15 

9990  i 

1 

30 

Sun 

W. 

83  44  20 

3995 

85  10    0 

3909 

86  35  58 

3194 

88    2  14 

3179  ! 

a  Arietis 

W. 

57  16  50 

3873 

58  49  44 

9858 

60  22  57 

9844 

61  56  28 

m» 

Venus 

W. 

56  31  30 

33*^ 

57  55  13 

3309 

5J)  19  14 

3999 

60  43  a5 

39n>  ; 

Aldebaran 

W, 

26  14    1 

3160 

27  40  58 

3117 

2f)    8  47 

3077 

30  37  25 

3099  1 

Reffulus 

E. 

55    0  52 

9858 

53  27  39 

9845 

51  54    9 

9831 

50  20  21 

9817 

1 

Spica 

E. 

109    4  10 

9857 

107  30  56 

9843 

105  57  24 

2899 

104  23  34 

9814 

31 

Sun 

W. 

95  18  23 

3095 

96  46  :)9 

3078 

98  15  16 

3060 

99  44  15 

3041 

a  Arietis 

W. 

69  49    7 

9749 

71  24  42 

9739 

73    0  40 

9715 

74  37    0 

9696 

Venus 

W. 

67  50  21 

3187 

69  16  46 

3168 

70  43  34 

3149 

72  10  44 

3199 

Aldebaran 

W. 

38  11    7 

9887 

39  43  43 

9860 

41  16  53 

9R34 

42  50  37 

9609 

Regulus 

E. 

42  26  39 

9719 

40  50  55 

9796 

39  14  50 

9710 

37  38  24 

9605 

Spica 

E. 

96  29  27 

9737 

94  53  36 

9790 

93  17  23 

9703 

91  40  47 

9687 

1 
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6B1SENWICH  MCAN  IIMK 

LUNAR  DISTANCES. 

1^ 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

*1 

and 

Midnight 

of 

xv»». 

of 

XVllli» 

of 

XXlh. 

of 

1^ 

19 

PoaHion. 

^ 

IMff. 

DifT. 

Diff. 

Difl. 

Mora 

W. 

2d    2  24 

3134 

0         /    // 

27  29  52 

3149 

0       t      I' 

28  57  11 

3150 

_  0      /      // 

30  24  20 

3158 

Sun 

E. 

32  15  25 

au8i 

30  50  51 

3999 

29  26  31 

3305 

28    2  25 

3319 

20 

Antares 

W. 

91  16  43 

99S7 

92  48  27 

9935 

94  20    2 

% 
9941 

95  51  29 

9947 

a  AquilfiB 

W. 

45  24  18 

4991 

46  31  19 

49no 

47  39  17 

4174 

48  48    8 

4194 

Mars 

W. 

37  37  49 

3194 

39    4    5 

3901 

40  30  13 

3908 

41  56  13 

3914 

Sun 

E. 

21    6    9 

340] 

19  43  54 

3493 

18  22    4 

3450 

17    0  44 

3489 

24 

Sun 

W. 

23  44  33 

3598 

25    4  26 

3594 

26  24  24 

3519 

27  44  27 

3515 

Aldebamn 

E. 

42    9  17 

3914 

40  43  24 

3994 

39  17  43 

3935 

37  52  15 

3947 

Pollux 

E. 

83  48  30 

3005 

82  20  14 

30tf7 

80  52    1 

3099 

79  23  50 

8100 

25 

Sun 

W. 

34  25  36 

3501 

35  45  59 

3498 

37    6  25 

3496 

38  26  54 

3403 

Aldebamn 

E. 

:)0  49    2 

3331 

29  25  27 

3355 

28    2  19 

3389 

i^6  39  42 

3414 

Pollux 

E. 

72    3  17 

3105 

70  35  14 

3105 

69    7  11 

3105 

67  39    8 

3105 

Regulus 

E. 

108  57  32 

3086 

107  29    5 

3086 

106    0  38 

3085 

104  32  11 

3084 

26 

Sun 

W. 

45  10    9 

3476 

46  31     0 

3479 

47  51  55 

3468 

49  12  55 

3463 

Pollux 

E. 

60  18  43 

3101 

58  50  34 

3099 

57  22  23 

3096 

55  54    9 

3095 

Regulus 

E. 

97    9  30 

3075 

95  40  50 

3073 

94  12    7 

3070 

92  43  21 

3067 

27 

Sun 

W. 

55  59  18 

3436 

57  20  54 

3499 

58  42  38 

3499 

60    4  30 

3415 

Venus 

W. 

29  31  34 

3585 

30  50  25 

3573 

32    9  29 

3561 

33  28  46 

3550 

a  Arietta 

W. 

27  13  40 

3113 

28  41  34 

3101 

30    9  42 

3089 

31  38    5 

3078 

Pollux 

E. 

48  32  15 

3080 

47    3  41 

3076 

45  35    2 

3079 

44    6  18 

3060 

Regulus 

E. 

85  18  18 

3044 

83  49    0 

3039 

82  19  35 

3033 

80  50    3 

3096 

28 

Sun 

W. 

66  56    5 

3371 

68  18  54 

3361 

69  41  55 

3351 

71    5    8 

3340 

Venus 

W. 

40    8  21 

3491 

41  28  55 

3479 

42  49  43 

3466 

44  10  45 

3454 

a  Arietis 

W. 

39    3  25 

3099 

40  33  10 

3011 

42    3    9 

3000 

43  33  22 

9980 

Pollux 

E. 

36  41  29 

3048 

35  12  16 

3044 

33  42  58 

3041 

32  13  36 

3038 

Regulus 

E. 

73  20  14 

9989 

71  49  48 

9080 

70  19  10 

9970 

68  48  20 

9961 

29 

Sun 

W. 

78    4  26 

3980 

79  29     I 

3967 

80  53  51 

3953 

82  18  57 

3990 

Venus 

W. 

50  59  35 

3386 

52  22    8 

3371 

53  44  58 

?X» 

55    8    5 

3340 

a  Arietis 

W. 

51    8    9 

9997 

52  39  54 

9914 

54  11  55 

9900 

55  44  14 

9887 

Pollux 

E. 

24  46  14 

30a9 

23  16  50 

3045 

21  47  33 

3055 

20  18  28 

3071 

Regulus 

E. 

61  11    2 

9908 

59  38  53 

9896 

58    6  29 

9R83 

56  33  49 

9870 

Spica 

E. 

115  14  21 

9908 

113  42  12 

9896 

112    9  48 

9883 

110  37    7 

9870 

ao 

Sun 

W. 

89  28  48 

3163 

J)0  55  42 

3146 

92  22  56 

3130 

93  50  29 

3113 

a  Arietis 

W. 

63  30  19 

9813 

(i5    4  30 

9797 

66  39    2 

9789 

68  13  54 

9766 

Venus 

W. 

62    8  15 

3959 

63  33  15 

3941 

64  58  36 

3W3 

66  24  18 

3905 

Aldebnran 

W. 

32    6  49 

3005 

33  36  56 

9973 

35    7  43 

9943 

36  39    7 

9915 

Regulus 

E. 

48  46  15 

9809 

47  11  50 

9788 

45  37    6 

9773 

44    2    3 

9757 

Spicii 

E. 

102  49  24 

9799 

101  14  55 

9784 

99  40    6 

9769 

98    4  57 

9753 

31 

Sun 

W. 

101  13  37 

3099 

102  43  22 

3004 

104  13  30 

9985 

105  44    2 

9966 

a  Arietis 

W. 

76  13  43 

9680 

77  50  50 

9669 

79  28  21 

9644 

81    6  16 

9696 

Venus 

W. 

73  38  18 

3110 

75    6  15 

3091 

76  34  36 

3070 

78    3  22 

3050 

Aldeharan 

W. 

44  24  5:3 

9785 

45  59  41 

9760 

47  35    1 

9737 

49  10  52 

9713 

Regulus 

E. 

36    1  37 

9678 

34  24  28 

9669 

32  46  57 

9646 

31    9    4 

9699 

Spica 

E. 

90    3  49 

9660 

88  26  28 

9669 

86  48  43 

9634 

85  10  34 

9615 
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I. 


AT  GREENWICH  APPARENT  NOON, 


I 

9 

5 


o 

& 

p 


Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 


I 
I 


1 
2 
3 

4 
5 

6 

i  7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN^S 


Apparent 
Right  Amsensioti. 


h     m       8 

0  41  54.87 
0  45  33.24 
0  49  11.70 

0  52  50.31 

0  56  29.07 

1  0    8.01 

1  3  47.15 
1  7  26.50 
1  11     6.11 

1  14  45.98 
]  18  26.12 
1  22    6.67 

1  26  47.34 
1  29  28.45 
1  33    9.91 

1  36  51.74 
1  40  33.95 
1  44  16.56 

1  47  59.58 
1  51  43.01 
1  55  26.87 

1  59  11.17 

2  2  55.91 
2    6  41.11 

2  10  26.77 
2  14  12.91 
2  17  59.54 

2  21  46.64 
2  25  34.23 
2  29  22.33 

2  a3  10.94 


Dlff.  for 
1  hoitr. 


i» 

9.096 
9.100 
9.106 

9.112 
9.119 
9.127 

9.135 
9.144 
9.155 

9.166 
9.178 
9.191 

9.305 
9.219 
9.234 

9.250 
9.268 
9.285 

9.302 
9.320 
9.337 

9.365 
9.374 
9.393 

9.413 
9.433 
9.452 

9.472 
9.493 
9.514 

9.53G 


Apparent 
Deolination. 


// 


N.  4  30  43.2 

4  53  49.1 

5  16  49.8 

5  39  44.9 

6  2  33.9 
6  25  16.5 

6  47  52.7 
7^10  22.0 

7  32  44.2 

7-54  58.8 

8  17     5.7 

8  39    4.2 

9  0  64.1 
9  22  35.4 
9  44    7.5 

10    5  29.9 
10  26  42.3 

10  47  44.7 

11  8  36.4 
11  29  17.1 

11  49  46.4 

12  10    4.1 
12  30    9.7 

12  60    3.0 

13  9  43.7 
13  29  11.2 

13  48  25.3 

14  7  25.8 
14  26  12.2 


Diif.  for 
1  hour. 


14  44  44.4!    46.04 


+57.85 
57.64 
57.41 

57.17 
56.93 
56.64 

56.36 
56.07 
55.76 

55.44 
55.11 
54.76 

54.40 
54.03 
53.64 

53.23 
52.60 
52.37 

51.92 
51.45 
50.97 

50.47 
49.96 
49.45 

48.91 
48.36 
47.81 

47.23 
46.65 


Senii- 
dlnroefcer. 


6  2.16 

6  1.89 

6  1.61 

6  1.34 

6  1.07 

6  0.80 


6 
6 


0.52 
0.25 
6  59.97 


5  59.69 
5  59.41 
5  59.14 

5  58.86 
5  58.59 
5  58.31 

5  58.04 
5  57.77 
5  57.50 

5  57.24 
5  56.98 
5  56.72 

5  56.46 
5  56.20 
5  55.95 

5  56.70 
5  55.46 
5  55J22 

5  54.98 
5  54.74 
5  54.51 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paaslng 

the 

Merid. 

ion. 


N.15     3    2.2  +45.42   15  54.28 


64.51 
64.58 
64.66 

64.57 
64.59 
64.62 

64.65 
64.69 
64.73 

64.76 
64.80 
64.85 

64.89 
64.94 
64.99 

65.04 
65.09 
65.15 

65.21 
65.27 
65.33 

65.40 
65.46 
65.53 

65.60 
65.67 
65.74 

65.82 
65.90 
65,98 

65.06 


Bquation  of 

Time, 

tobe 

added  fo 


eubtraeUd 
frem 

Apparenl 
Time. 


m      s 

4  0.60 
3  42.46 
3  24.43 

3  6.53 
2  48.79 
2  31.23 

2  13.85 
156.71 
1  39.81 

123.17 
1  6.81 
0  50.76 

0  35.02 
0  19.60 
0    4.54 


0  10.15 
0  24.46 
0  38.36 

0  51.85 

1  4.93 
1  17.60 

129.82 
141.60 

1  52.92 

2  3.78 
2  14.17 
2  24.07 

2  33.49 
2  42.43 
2  50.87 

2  58.79 


Diltfor 
1  hour. 


a 

0.758 
0.754 
0.748 

0.742 
0.r35 
0.728 

0.718 
0.709 
0.698 

0.687 
0.675 
0.662 

0.649 
0.635 
O.620 

0.604 
0.587 
0.570 

0.553 
0.536 
0.518 

0.500 
0.481 
0.462 

0.442 

0.422 
0.402 

0.382 
0.361 
0.340 

0.318 


Nonc^Mean  Time  of  the  Semidiaraeter  pasaing  may  be  foond  by  aubtractiiig  0*.18  from  the  Sidereal  TimA. 
+  prefixed  to  the  hoorly  ohango  of  declination  iudicatea  that  north  deolinationi  are  iuoreanng. 


II. 
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AT  GREENWICH  MEAN  NOON. 

» 

1 

1 

1 

1 

1 

THE  SUN'S 

Equation  of 

Time, 

tobe 

tftbtraeUd 

from 

Diftfor 
Ihoor. 

Sidereal 

Time, 

or 

Right  Aaoenaion 

of 

Mean  Sim. 

Apparent 
Bight  Asoension. 

Diff.  for 
Ihoar. 

ApparmU 
DecliDatiOD. 

DiAfor 
Ibonr. 

added  to 
Mean 
Time. 

Tues. 

1 

h      m       8 

0  41  54.27 

9.098 

N.  4  30  39U 

+57!86 

m       8 

4    0.65 

8 

0.758 

h     m       B 

0  37  53.62 

Wed. 

2 

0  45  32.68 

9.102 

4  53  45.6 

57.65 

3  42.50 

0.754 

0  41  50.16 

Thur. 

3 

0  49  11.19 

9.108 

5  16  46.6 

57.42 

3  24.47 

0.748 

0  45  46.72 

Frid. 

4 

0  52  49.84 

9.114 

5  39  42.0 

57.18 

3    6.57 

0.742 

0  49  43.27 

Sat 

5 

0  56  28.65 

9.121 

6    2  31.3 

56.92 

2  48.82 

0.735 

0  53  39.83 

&m. 

6 

1     0    7.64 

9.129 

6  25  14.2 

56.65 

2  31.26 

0.728 

0  57  36.38 

Mon. 

7 

1    3  46.82 

9.137 

6  47  50.7 

56.37 

2  13.88 

0.718 

1     1  32.94 

Tues. 

8 

1    7  26.22 

9.146 

7  10  20.3 

56.08 

1  56.74 

0.709 

1     5  29.48, 

Wed. 

9 

1  11     5.87 

9.157 

7  32  42.8 

65.77 

1  39.83 

0.698 

1     9  26.04  ' 

Thur. 

10 

1  14  45.78 

9.168 

7  54  57.6 

•55.45 

1  23.19 

0.687 

1  13  22.59 

Frid. 

li 

1  18  25.96 

9.180 

8  17    4.7 

55.12 

1     6.81 

0.675 

1  17  19.15 

Sat. 

12 

1  22    6.44 

9.193 

8  39    3.5 

54.77 

0  50.77 

0.662 

1  21  15.67 

,  Sun. 

13 

1  25  47.26 

9.207 

9    0  53.7 

54.41 

0  35.03 

0.649 

1  25  12.23 

>  Mon. 

14 

1  29  28.41 

9.221 

9  22  35.2 

54.04 

0  19.60 

0.635 

1  29     8.81 

Tues. 
Wed. 

15 
16 

1  33    9.91 
1  36  51.77 

9J236 
9.252 

9  44    7.4 
10    5  30.1 

53.65 
53.24 

0    4.54 

0.620 
0.604 

1  33    5.37 
1  37     1.92 

0  10.15 

Thur. 

17 

1  40  34.02 

9.269 

10  26  42.8 

52.81 

0  24.46 

0.587 

1  40  58.48 

Frid. 

18 

1  44  16.67 

9.286 

10  47  45.3 

52.38 

0  38.36 

0.570 

1  44  55.03 

Sat 

19 

1  47  59.73 

9.303 

11     8  37.2 

51.93 

0  51.86 

0.553 

1  48  51.59 

Sun. 

20 

1  51  43.19 

9.321 

11  29  18.1 

51.46 

1     4.94 

0.536 

1  52  48.13 

Mon. 

21 

1  55  27.08 

9.338 

11  49  47.6 

50.98 

1  17.61 

0.518 

1  56  44.69 

Tues. 

22 

1  59  11.41 

9.356 

12  10    5.4 

50.48 

1  29.83 

0.500 

2    0  41.24 

Wed. 

23 

2    2  56.19 

9.375 

12  30  11.2 

49.97 

1  41.61 

0.481 

2    4  37.80 

Thur. 

24 

2     6  41.42 

9.394 

12  50    4.7 

49.46 

1  52.93 

0.462 

2    8  34.35 

Frid. 

25 

2  10  27.11 

9.414 

13    9  45.4 

48.92 

2    3.80 

0.442 

2  12  30.91 

Sat. 

26 

2  14  13.28 

9.434 

13  29  13.1 

48.37 

2  14  18 

0.422 

2  16  27.46 

Sun. 

27 

2  17  59.93 

9.453 

13  48  27.3 

47.81 

2  24.09 

0.402 

2  20  24.02 

Mon. 

28 

2  21  47.06 

9.473 

14    7  17.9 

47.23 

2  33.51 

0.382 

2  24  20.57 

Tues. 

29 

2  25  34.67 

9.494 

14  26  14.5'  46.65 

2  42.46 

0.361 

2  28  17.13 

Wed. 

^ 

2  29  22.79 

9.515 

14  44  46.7 

46.04 

2  50.89 

0.340 

2  32  13.68 

Thur. 

31 

2  33  11.42 

9.537 

N.15    3    4.5+45.42 

2  58.82 

0.318 

2  36  10.24 

M0T1> 

-The 
Azadi 

SemidSameteribr  Me 
o  ihe  taonrlj  ohonfre 

an  Noonm 
ofdeoMaat 

lay  be  aasnmed  the  same  as  th 
ion  indioatet  that  north  dedint 

at  for  Apparent  Noon, 
itiona  are  increasinff. 

Biff,  for  1  hour. 
+  9«.8565 
(Table  111.) 
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Ill 


AT  GREENWICH  MEAN  NOON. 

• 

1 

C 

1 

1 

o 

1 

THE  SUN'S 

Logarithm 

of  the 

Radios  Vector 

of  the 

Barth. 

Diff.  for 
Ihoor. 

HeaaTlBe 

of 
Sidereal  0^. 

True  LONGITTTDE. 

Diff.  for 
Ihonr. 

LATITUDE. 

X 

V 

1 

2 
3 

91 
92 
93 

Q           1           II 

11  24    6.4 

12  23  13.6 

13  22  18.5 

23  39.6 
22  46.7 
21  51.5 

147!84 
147.75 
147.66 

-0.22 

0.35 
0.46 

9.9999258 

0.0000486 

.0001718 

+51.1 
51.3 
51.3 

h     m       8 

23  18  16.69 
23  14  20.78 
23  10  24.87 

4 
5 
6 

94 
95 
96 

14  21  21.1 

15  20  21.6 

16  19  20.2 

20  54.0 
19  54.4 
18  52.9 

147.57 
147.49 
147.40 

0.55 
0.64 
0.69 

.0002954 
.0004193 
.0005434 

51.4 

51.6 
51.8 

23    6  28.96 
23    2  33.05 
22  58  37.14 

7 
8 
9 

97 
98 
99 

17  18  16.8 

18  17  11.2 

19  16    3.5 

17  49.4 
16  43.7 
15  35.9 

147.31 
147.23 
147.15 

0.71 
0.70 
0.66 

.0006679 
.0007929 
.0009181 

68.0 
52.1 
52.2 

22  54  41i23 
22  50  45.32 
22  46  49.42 

10 
11 
12 

100 
101 
102 

20  14  53.8 

21  13  43.0 

22  12  30.2 

14  26.0 
13  15.1 
12    2.2 

147.07 
147.00 
146.93 

0.59 
0.50 
0.38 

.0010435 
.0011690 
.0012943 

52.3 
52.2 
52.1 

22  42  53.51 
22  38  57.60 
22  35     1.69 

13 
14 
15 

103 
104 
105 

23  11  15.5 

24  9  59.1 

25  8  41.0 

10  47.4 
9  30.9 
8  12.7 

146.86 
146.78 
146.71 

0.25 
-0.11 
4-0.03 

.0014193 
.0015439 
.0016679 

51.9 
51.8 
51.5 

22  31     5.79 
22  27    9.88 
22  23  13.97 

16 
17 
18 

106 
107 
108 

26  7  21.3 

27  5  59.8 

28  4  36.7 

6  52.8 
5  31.3 
4    8.0 

146.64 
146.57 
146.50 

0.17 
0.28 
0.37 

.0017912 
.0019137 
.0020352 

51.2 

50.8 
50.4 

22  19  18.06 
22  15  22.16 
22  11  26.25 

19 
20 
21 

109 
110 
111 

29  3  11.7 

30  1  45.0 
30  60  16.5 

2  42.9 

1  16.0 

59  47.4 

146.43 
146.35 
146.27 

0.46 
0.52 
0.52 

.0021555 
.0022746 
.0023923 

49.9 
49.3 

48.8 

22    7  30.34 
22    3  34.43 
21  59  38.53 

22 
23 
24 

112 
113 
114 

31  58  46.1 

32  57  13.7 

33  55  39.3 

58  16.9 
56  44.4 
55    9.9 

146.19 
146.11 
146.02 

0.52 
0.48 
0.42 

.0025087 
.0026237 
.0027373 

48.3 
47.7 
47.1 

21  55  42.62 
21  51  46.71 

21  47  50.80 

1 

25 
26 
27 

115 
116 
117 

34  54    2.8 

35  52  24.4 

36  50  43.9 

53  33.3 
51  54.7 
50  14.1 

145.94 
145.85 
145.77 

0.32 

0.22 

+0.10 

.0028497 
.0029607 
.0030705 

46.6 
46.0 
45.5 

21  43  54.89 
21  39  58.98. 
21  36     3.07 

« 

28 
29 
30 

118 
119 
120 

37  49     1.3 

38  47  16.6 

39  45  29.9 

48  31.4 
46  46.5 
44  59.6 

145.68 
145.60 
145.51 

-0.03 
0.17 
0.28 

.0031792 
.0032868 
.0033935 

45.0 
44.6 
44.2 

21  32    7.16! 
21  28  11.26; 
21  24  15.35 

31 

121 

40  43  41.2 

43  10.8 

145.43 

-0.37 

0.0034993 

+43.9 

21  20  19.44 

1 

MOTR:  A< 

DorrMponds  to  tli«  tru 

e  equinox  of  tli 
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uinox  of  Jannar, 

yO^-a 

Diff.  for  1  hoar. 
— 9».8296    1 
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GBEENWICH  MEAN  TIME. 

1 

1 
1 

THE  MOON'S 

« 

8BMID1AMBTBR. 

HORIZOKTAE 

,    PARALLAI. 

MBRIDlAir  PA8SA0B. 

AOB. 

"Soon. 

Midnight 

NOOD. 

Difr.  for 
Ihoar. 

Midnight. 

Diff.  for 
Ihonr. 

[Difr.  for 
Ihoor. 

Noon. 

1 

2 
3 

15  37.6 

15  53.3 

16  9.2 

15  45.4 

16  1.3 
16  16.7 

57  14.3 

58  11.9 

59  10.2 

+8.38 
8.44 
8.36 

57  42.7 

58  41.3 

59  37.9 

+8.40 
8.43 
8.83 

h     m 

7  41.4 

8  32.4 

9  22.8 

m 
8.15 

8.11 

8.09 

d 

9.6 
10.6 
11.6 

4 
5 
6 

16  23.8 
16  35.6 
16  43.0 

16  30.1 
16  39.9 
16  44.8 

60    3.8 

60  47.0 

61  14.6 

8.04 

1.50 

+0.76 

60  27.0 

61  3.0 
61  21.3 

1.80 

1.15 

+0.35 

10  13.2 

11  4.6 
11  58.2 

8.11 
8.18 
8.30 

12.6 
13.6 
14.6 

7 

8 
9 

16  45  3 
16  42.2 
16  34.3 

16  44.5 
16  38.9 
16  28.8 

61  23.0 
61  11.7 
60  42.4 

-0.06 
0.86 
1.53 

61  19.8 
60  59.1 
60  22.3 

-0.47 
1.88 

1.78 

12  54.9 

13  54.8 

14  57.2 

8.43 
8.56 
8.68 

15.6 
16.6 
17.6 

10 
11 
12 

16  22.6 
16    8.7 
15  53.8 

16  15.8 
16     1.3 
15  46.5 

59  59.4 
59    8.2 
58  13.8 

1.99 
8.83 
8.36 

59  34.5 
58  41.1 
57  46.9 

8.13 
8.37 
3.31 

16  0.0 

17  0.8 

17  57.7 

8.59 
8.46 
8.87 

18.6 
19.6 
20.6 

13 
14 
15 

15  39.4 
15  26.1 
15  14.4 

15  32.6 
15  20.1 
15    9.3 

57  20.7 
56  32.0 
55  49.2 

8.13 

1.91 
1.64 

56  55.7 
56    9.8 
55  30.5 

8.03 
1.79 
1.49 

18  49.9 

.   19  37.7 

20  22.0 

8.08 
1.90 
1.78. 

21.6 
22.6 
23.6 

16 
17 
18 

15    4.7 
14  57.0 
14  51.1 

15    0.6 
14  53.8 
14  48.9 

55  13.6 
54  45.1 
54  23.5 

1.34 
1.04 
0.76 

54  58.5 
54  33.5 
54  15.2 

1.19 
0.90 
0.63 

21     3.8 

21  44.3 

22  24.6 

1.71 
1.67 
1.68 

24.6 
25.6 
26.6 

19 
20 
21 

14  47.0 
14  44.5 
14  43.4 

14  45.6 
14  43.7 
14  43.4 

54    8.4 
53  59.1 
53  55.3 

0.50 

0.87 

-O.05 

54    3.1 
53  56.5 
53  55.3 

0.38 
-0.16 
+0.06 

23    5.4 
23  47.7 

6 

1.73 
1.81 

27.6 
28.6 
29.6 

22 
23 
24 

14  43.8 
14  45.7 
14  49.2 

14  44.6 
14  47.2 
14  51.6 

53  56.7 

54  3.6 
54  16.5 

+0.17 
0.41 
0.67 

53  59.4 

54  9.3 
54  25.3 

0.89 
0.54 
0.80 

0  32.2 

1  19.0 

2  8.2 

1.90 
8.01 
2.10 

0.9 
1.9 
2.9 

25 
26 
27 

14  54.5 

15  1.6 
15  10.7 

14  57.8 

15  5.9 
15  16.1 

54  35.8 

55  2.1 
55  35.5 

0.94 
1.84 
1.54 

54  48.0 

55  17.9 
55  55.0 

1.09 
1.39 
1.69 

2  59.3 

3  51.2 

4  43.1 

8.15 
8.16 
8.14 

3.9 
4.9 
5.9 

28 
29 
30 
31 

15  21.8 
15  34.8 

15  49.1 

16  4.2 

15  28.1 
15  41.8 

15  56.6. 

16  11.5 

56  16.3 

57  3.9 

57  56.5 

58  51.7 

1.84 
8.10 
8.86 
3.89 

56  39.3 

57  29.7 

58  24.0 

59  18.9 

1.98 
8.19 
8.30 
8.83 

5  34.0 

6  23.8 

7  12.5 

8  1.0 

8.10 
8.05 
8.08 
8.03 

6.9 
7.9 
8.9 
9.9 

32 

16  18.7 

16  25.3 

59  45.1 

+8.11 

60    9.6 

+1.93 

8  50.3 

8.09 

10.9 

1 

60 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diir. 

for  1  m. 

DedUnntion. 

Bifr. 

forlm. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination.  • 

Difi. 
r«rlBi. 

TU] 

BSDi 

T  1.    . 

THURSDAY  Z. 

h    m      ■ 

■ 

^        o       /        w 

$1 

b    m      • 

s 

O          1          It 

t4 

0 

8    3  17.47 

9J9485 

NJ20  40  30.7 

9.543 

0 

9  49  33.83 

9.1884 

N.IO  55  30.9 

14.479 

1 

8    5  32.33 

9.9400 

20  30  54.4 

9.666 

1 

9  51  45.12 

9.1880 

10  40  59.8 

14.557 

2 

8    7  47.10 

9.9454 

20  21  10.8 

9.787 

2 

9  53  56.39 

9.1877 

10  26  24.0 

lAjm 

3 

8  10    1.78 

9.9438 

20  11  20.0 

9i)07 

3 

9  56    7.64 

9.1873 

10  11  4a7 

14.709 

4 

8  12  16^6 

9iM99 

20    1  22.0 

10.098 

4 

9  58  18.87 

9.1870 

9  .56  58.9 

14.783 

5 

8  14  30.84 

9.9406 

19  51  16.7 

10.148 

5 

10    0  30.0b 

9.1867 

9  42    9.7 

14.856 

6 

8  16  45.23 

9.9391 

19  41    4.2 

10.967 

6 

10    2  41.28 

9.1866 

9  27  16.2 

14.M8 

7 

8  18  59.53 

9.9375 

19  30  44.6 

10.385 

7 

10    4  52.47 

9.1865 

9  12  18.4 

14JI98 

8 

8  21  13.73 

9J2358 

19  20  18.0 

10.509 

8 

10    7    3.66 

9.1864 

8  .57  16.4 

]5U)66 

9 

8  23  27.8:3 

9.9349 

19    9  44.4 

10.618 

9 

10    9  14.84 

9.1863 

8  42  10.4 

15.133 

10 

8  25  41.84 

9.9»97 

18  59    3.8 

10.734 

It) 

10  11  26.02 

9.1864 

8  27    0.4 

1S.90O 

11 

8  27  55.75 

9.S311 

18  48  16.3 

10.850 

11 

10  13  37.21 

9.1666 

8  11  4a4 

15.966 

12 

8  30    9.57 

9i2995 

18  37  21.8 

10JW5 

12 

10  15  48.41 

9.1867 

7  56  28.5 

15.330 

13 

8  32  23.29 

9J9979 

18  26  20.5 

11.078 

13 

10  17  59.62 

9.1869 

7  41    6.8 

15.399 

14 

8  34  36.92 

9.9964 

18  15  12.4 

11.191 

14 

10  20  10.84 

9.1879 

7  25  41.5 

15.459 

15 

8  36  50.46 

9J3348 

18    3  57.6 

11.303 

15 

10  22  22.08 

9.1876 

7  10  12.6 

15.511 

16 

8  39    3.90 

9JK233 

17  52  36.1 

11.414 

16 

10  24  33.35 

9.1880 

6  54  40.2 

15.S69 

17 

8  41  17.26 

9.9919 

17  41     7.9 

1]J>96 

17 

10  26  44.64 

9.1884 

6  39    4.3 

15.696 

18 

8  43  30.53 

9J9904 

17  29  a3.0 

11.636 

18 

10  28  55.96 

9.1890 

6  23  25.1 

15.681 

19 

8  45  43.71 

9.9188 

17  17  51.6 

11.744 

19 

10  31     7.32 

9.1896 

6    7  42.6 

15.734 

20 

8  47  56.80 

9.9174 

17    6    3.7 

11.859 

20 

10  as  18.71 

9.1909 

5  51  57.0 

15.786 

21 

8  50    9.80 

9.9159 

16  54    9.4 

11.959 

21 

10  35  30.14 

9.1909 

5  36    8.3 

15.837 

22 

8  52  22.71 

9.9145 

16  42    8.6 

194)66 

22 

10  37  41.62 

9.1917 

5  20  16.6 

15.886 

23 

8  54  35.54 
WED 

9.9131 
NESI 

N.16  30    1.5 
)AY  2. 

19.171 

23 

10  39  5.3.14 

9.1995 

LIDAl 

N.  5    4  22.0 
f  4. 

15.994 

0 

8  56  48.29 

9J}117 

N.16  17  4ai 

19.976 

0 

10  42    4.7a 

9.1935 

N.  4  48  24.5 

15.981 

1 

8  59    0.95 

9.9103 

16    5  28.4 

19.379 

1 

10  44  ia36 

9.1945 

4  32  24;) 

16.095 

2 

9    1  13.53 

9.9091 

15  Sii    2.6 

19.481 

2 

10  46  28.0(5 

9.1955 

4  16  21.5 

164)67 

3 

9    3  26.04 

9.9078 

15  40  30.7 

19.583 

3 

10  48  39.8a 

9.1966 

4    0  16.2 

16.108 

4 

9    5  38.47 

9.9065 

15  27  52.7 

19.684 

4 

10  50  51.65 

9.1978 

3  44    8.5 

16.148 

5 

9    7  50.82 

9.9059 

15  15    m 

19.784 

5 

10  53    3.56 

9.1991 

3  27  58.4 

16.187 

G 

9  10    3.10 

9.9040 

15    2  18.6 

19.889 

6 

10  55  1.5..54 

9.9004 

3  11  4ai 

16J933 

7 

9  12  15.30 

9.9098 

14  49  22.7 

19.980 

7 

10  57  27.61 

9.9018 

2  55  31.6 

16.258 

8 

9  14  27.43 

9.9017 

14  36  21.0 

13.077 

8 

10  59  39.76 

9.9033 

2  39  15.1 

16.991 

9 

9  16  ;)9.50 

9.9006 

14  23  13.5 

13.173 

9 

11     1  52.00 

9.9048 

2  22  56.7 

16.393 

10 

9  18  51.50 

9.1995 

14  10    0.3 

13.968 

10 

11    4    4.34 

9.9064 

2    6  36.4 

16.^■i3 

11 

9  21     3.44 

9.1984 

13  56  41.4 

13.369 

11 

1 1    6  16.77 

9.9080 

1  50  14.3 

16.389 

12 

9  23  15.31 

9.1973 

13  43  16.9 

13.454 

12 

11     8  29.30 

9.9097 

1  33  50.6 

16.408 

13 

9  25  27.12 

9.1964 

13  29  46.9 

13.546 

13 

11  10  41.94 

9.9116 

1  17  25.3 

16.433 

14 

9  27  38.88 

9.1955 

13  16  11.4 

13.636 

14 

1 1  12  54.69 

9.9135 

1     0  58.6 

16.456 

15 

9  29  50.58 

9.1946 

13    2  30.6 

13.795 

15 

11  15*  7.56 

9.9155 

0  44  30.6 

16.477 

16 

9  32    2.23 

9.1937 

12  48  44.4 

13.814 

J6 

11  17  20.55 

9.9175 

0  28     1.4 

16.497 

17 

9  34  13.83 

9.1999 

12  34  ,52.9 

13.909 

17 

1 1  19  33.66 

9.9195 

N.  0  11  31.0 

16.515 

18 

9  36  25.38 

9.1999 

12  20  56.2 

13.987 

18 

11  21  46.89 

9.9917 

S.  0    5    0.4 

16.531 

19 

9  38  36.89 

9.1914 

12    6  54.4 

14.079 

19 

11  24    0.26 

9.9939 

0  21  32.7 

16.545 

20 

9  40  48.35 

9.1907 

11  52  47.6 

14.156 

20 

11  26  13.76 

9.9969 

0  38    5.8 

16.557 

21 

9  42  59.77 

9.1901 

11  38  S5.7 

14.939 

21 

1 1  28  27.40 

9.9986 

0  54  39.6 

16.568 

!  22 

9  45  11.16 

9.1895 

11  24  18.9 

14.390 

22 

11  30  41.19 

9.9311 

1  11  14.0, 

16.577 

23 

9  47  22.51 

9,1889 

1 1     9  57.3 

14.400 

23 

11  32  55.13 

9.9336 

1  27  48.9 

16J>84 

24 

9  49  aS.83 

9.1884 

N.IO  55  30.9 

14.479 

24 

11  35    9.22 

9.9369 

S.   1  44  24.1 

16Ji89 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

- 

Hoar. 

Bight  AaoensioD. 

Dlff. 
forlm. 

Beeliiuttlon. 

Dlff. 
for  1  m. 

Hour. 

Right  AaoensioD. 

Dlff. 
forlm. 

DeoUnatioii. 

Diii: 

for  1  m. 

SAT 

URD. 

kY  5. 

MONDAY  7. 

0 

h    m      8 

11  35    9.22 

• 

9.9M9 

0         /         /# 

S.   1  44  24.1 

It 
16.589 

0 

h     m      ■ 

13  26  42.31 

B 

9.4399 

S.14  28  47.9 

14.461 

1 

11  37  23.47 

9.9388 

2    0  59.6 

16.599 

1 

13  29    8.44 

9.4381 

14  43  12.7 

14.365 

2 

11  39  37.88 

9.9415 

2  17  35.2 

16.593 

2 

13  31  34.88 

9.4439 

14  57  31.7 

14.967 

3 

11  41  52.45 

9.9443 

2  34  10.8 

16.599 

3 

13  34    1.63 

•.44M 

15  11  44.8 

14.167 

4 

11  44    7.19 

9J9479 

2  50  46.3 

ltJ»l 

4 

13  36  28.69 

9.4537 

15  25  51.8 

14.065 

5 

11  46  22.11 

9.9509 

3    7  21.7 

16.587 

5 

13  38  56.07 

9.4589 

15  39  52.6 

13.960 

6 

11  48  37.21 

9.9539 

3  23  56.8 

16.581 

6 

13  41  23.76 

9.4641 

15  53  47.0 

13.853 

7 

11  50  52.49 

9.9509 

3  40  31.4 

16.579 

7 

13  43  51.76 

9.4693 

16    7  35.0 

13.745 

8 

11  53    7.96 

9J9593 

3  57    5.4 

16.569 

8 

13  46  20.08 

9.4746 

16  21  16.4 

13.634 

9 

11  55  23.61 

9J9095 

4  13  38.8 

16.550 

9 

13  48  48.71 

9.4798 

16  34  51.1 

13J>99 

10 

11  57  39.46 

9.9656 

4  30  11.4 

16^36 

10 

13  51  17.66 

9.4851 

16  48  19.0 

13.407 

11 

11  59  55.51 

9.9689 

4  46  43.1 

16.590 

11 

13  53  46.92 

9.4808 

17    1  40.0 

13.991 

12 

12    2  11.77 

9J9797 

5    3  13.8 

16.509 

12 

13  56  16.49 

i.4954 

17  14  53.9 

13.179 

13 

12    4  28iM 

9.9769 

5  19  43.3 

16.489 

13 

13  58  46.37 

9.5007 

17  28    0.6 

13.051 

14 

12    6  44^1 

9.3796 

5  36  11 6 

16.460 

14 

14    1  16.57 

9.5059 

17  41    0.0 

18.998 

15 

12    9    1J9 

9.9039 

5  52  38.5 

16.435 

15 

14    3  47.08 

9.5111 

17  53  52.0 

18.803 

16 

12  11  18.89 

9.9869 

6    9    3.8 

16.408 

16 

14    6  17.90 

9.5169 

18    6  36.4 

19.677 

17 

12  13  36.22 

9.9907 

6  25  27.5 

16.361 

17 

14    8  49.03 

9.5813 

18  19  13.2 

19.549 

18 

12  15  53.77 

9J2944 

6  41  49.5 

16.351 

18 

14  11  20.46 

8.5864 

18  31  42.3 

19.419 

J 

19 

12  18  lli»5 

9.9983 

6  58    9.6 

16;3I8 

19 

14  13  52.20 

9.5315 

18  44    3.5 

18.887 

20 

12  20  29.57 

9.3093 

7  14  27.7 

16.983 

20 

14  16  24.24 

8.5365 

18  56  16.7 

19.158 

21 

12  22  47.83 

9J063 

7  30  4a6 

16.947 

21 

14  18  56.58 

9.5415 

19    8  21.7 

134)15 

22 

12  25    a33 

9.3103 

7  46  57.3 

16.908 

22 

14  21  29.22 

8.5465 

19  20  18.5 

ii.8n 

23 

12  27  25.07 

•     SU 

9.3144 

NDA^ 

a  8    3    8.6 
r  6. 

16.168 

23 

14  24    2.16 
TU] 

8.5515 

BSDA 

S.10  32    7.0 
T  8. 

11.738 

0 

12  29  44.06 

9.3186 

S.  8  19  17.5 

16.196 

0 

14  26  35.40 

8.5564 

S.  19  43  47.1 

11.507 

1 

12  32    3.30 

9.3998 

•    8  35  23.7 

16.080 

1 

14  29    8.93 

8.5618 

19  55  18.6 

11.453 

2 

12  34  22.80 

9.3979 

8  51  27.1 

16.033 

2 

14  31  42.74 

8«'HS60 

20    6  41.5 

11.308 

3 

12  36  42.56 

9.3315 

9    7  27.7 

15.985 

3 

14  34  16.84 

9.5707 

20  17  55.6 

11.169 

4 

12  39    2i» 

9.3358 

9  23  25^ 

15.933 

4 

14  36  51.22 

9.5753 

20  29    0.9 

11.013 

5 

12  41  22.86 

9.3409 

9  39  19.7 

15.880 

5 

14  39  25.88 

9JS800 

20  .39  57.2 

10.863 

6 

12  43  43.41 

9.3447 

9  55  10.9 

15.885 

6 

14  42    0.8*2 

9JS846 

20  50  44.5 

10.719 

7 

12  46    4.23 

9.3498 

10  10  58.7 

15.767 

7 

14  44  36.03 

9.5890 

21     1  22.6 

10.558 

8 

12  48  25.33 

93540 

10  26  42.9 

15.707 

8 

14  47  11.50 

9.5993 

21  11  51.5 

10.403 

9 

12  50  46.71 

9.3587 

10  42  23.5 

]5iM6 

9 

14  49  47.23 

9.5977 

21  22  11.0 

10.347 

10 

12  53    8.37 

9^1633 

10  58    0.4 

15.589 

10 

14  52  2322 

9.6090 

21  32  21.1 

104)69 

11 

12  55  30J31 

9.3680 

11  13  33.3 

15.515 

11 

14  54  59.47 

9UMX» 

21  42  21.7 

9.999 

12 

12  57  52.53 

9J798 

11  29    2J2 

15.447 

12 

14  57  35.96 

9.6109 

21  .52  12.6 

9.768 

13 

13    0  15.04 

9.3776 

11  44  27.0 

J5.377 

13 

15    0  12.69 

9.6149 

22     1  53.8 

94X)6 

14 

13    2  37.84 

9.3835 

11  59  47.5 

15.304 

14 

15    2  49.67 

9.6188 

22  11  25.3 

9.449 

15 

13    5    0.94 

9.3874 

12  15    3.5 

15.999 

15 

15    5  26.88 

941990 

22  20  46.9 

9.977 

16 

13    7  24;33 

9.3933 

12  30  15.0 

15.159 

16 

15    8    4.31 

941957 

22  29  58.6 

9.111 

17 

13    9  48.02 

9.3973 

12  45  21.8 

15.073 

17 

15  10  41.96 

9j6893 

22  39    0.2 

8.943 

18 

13  12  12.01 

9.4093 

13    0  23.8 

14JK» 

18 

15  13  19.83 

9.6399 

22  47  51.7 

8.773 

19 

13  14  3a30 

9.4073 

13  15  20.9 

14.909 

19 

15  15  57.91 

8.6363 

22  56  33.0 

8.603 

20 

13  17    o.m 

9.4193 

13  30  12.9 

14.894 

20 

15  18  36.19 

9.6396 

23    5    4.1 

8.439 

21 

13  19  25.78 

9.4174 

13  44  59.8 

14.737 

21 

15  21  14.66 

9.6498 

23  13  24.9 

8.960 

22 

13  21  50.98 

9.4996 

13  59  41.3 

14.647 

22 

15  23  53.32 

9.6459 

23  21  35.3 

84)66 

23 

13  24  ia49 

9.4977 

14  14  17.4 

14.r)55 

23 

15  26  32.17 

9.6489 

23  29  .35.2 

7.911 

24 

13  26  42.31 

9.4399 

S.14  28  47.9 

14.461 

24 

15  29  1 1.19 

9.6517 

S.23  37  24.6 

7.735 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoension. 

Dlff. 
forlm. 

Declination. 

Diflf. 
for  1  m. 

Honr. 

KightAsoensiou. 

Diff. 
for  1  m. 

Declination. 

Diit 
forlm. 

WJiD 

NESI 

)A\:  9. 

FRIDAY   11. 

h     m      B 

■ 

O         1           II               II 

h     m      ■ 

■ 

c       »       « 

« 

0 

15  29  11.19 

2.6SI7 

S.23  37  24.6 

7.735 

0 

17  37    4.04 

9.6189 

8.26  16  10.6 

1J90 

1 

15  31  50.38 

3.6545 

23  45    3.4 

7.55R 

1 

17  »)  41.00 

9.6138 

26  14  58.1 

1.297 

2 

15  34  29.73 

9.6571 

23  52  31.6 

7.380 

2 

17  42  17.69 

9.6093 

26  13  35.0 

M72 

3 

15  37    9.23 

2.6596 

23  59  49.0 

7.901 

3 

17  44  54.11 

9.6047 

26  12    1.5 

1X46 

4 

15  ;i9  48.88 

2.6690 

24    6  55.7 

7.092 

4 

17  47  30.25 

9.5990 

26  10  17.5 

IJSfi 

5 

15  42  28.67 

2.6642 

24  13  51.6 

6.849 

5 

17  50    6.10 

9.5850 

26    8  23.1 

1.999 

6 

15  45    8.58 

2.6669 

24  20  36.7 

6.661 

6 

17  52  41.65 

9.5000 

26    6  18.5 

9.163 

7 

15  47  48.02 

2.66ei2 

24  27  10.9 

6.478 

7 

17  55  16.90 

9.5849 

26    4    3.6 

9.333 

8 

15  50  28.77 

2.6701 

24  33  34.1 

6.995 

8 

17  57  51.84 

9.5797 

26    1  38.5 

9.509 

9 

15  53    9.03 

9.671A 

24  39  46.3 

6.119 

9 

18    0  26.46 

9.5743 

25  59    3U} 

9.671 

10 

15  55  49.38 

2.6733 

24  45  47.5 

5.928 

10 

18    3    0.76 

9.5689 

25  56  18.0 

9.837 

11 

15  58  29.82 

2.6747 

24  51  37.6 

5.743 

11 

18    5  34.73 

9.5634 

25  53  22.8 

3.009 

12 

16    1  10.34 

2.6750 

24  57  16.6 

5.558 

12 

18    8    8.37 

9.5577 

25  50  17.7 

3.107 

13 

16    3  50.93 

2.6770 

25    2  44.5 

5.379 

13 

18  10  41.66 

9U)519 

25  47    2.7 

3.331 

14 

16    6  31.59 

9.6780 

25    8     1.2 

.'uI85 

14 

18  13  14.60 

9.5461 

25  43  38.0 

3«493 

15 

16    9  12.29 

2US788 

25  13    6.7 

4.999 

15 

18  15  47.19 

9.5409 

25  40    3.6 

3Ji53 

16 

16  11  53.04 

2.6796 

25  18    1.1 

4.819 

16 

18  18  19.42 

9.5341 

25  36  19.6 

3.819 

17 

16  14  33.83 

2.6800 

25  22  44.2 

4.694 

17 

18  20  51.28 

9.5978 

25  32  26.1 

3J»71 

18 

16  17  14.64 

2.6603 

25  27  16.0 

4.436 

18 

18  23  22.76 

9.5916 

25  28  23.1 

4.196 

19 

16  19  55.47 

2.6805 

25  31  36.5 

4J946 

19 

18  25  53.87 

9.5153 

25  24  10.7 

4.984 

20 

16  22  36.30 

2.6805 

25  35  45.8 

4.061 

20 

18  28  24.60 

9.5090 

25  19  49.0 

4.437  ' 

21 

16  25  17.13 

2.6804 

25  39  4a8 

3.873 

21 

18  30  54.95 

9..'>096 

25  15  18.2 

4.589 

22 

16  27  57.95 

9.6802 

25  43  30.5 

3.684 

22 

18  33  24.91 

9.4960 

25  10  38.3 

4.749 

23 

16  30  38.75 

9.6797 

S.25  47    5.9 

3.496 

23 

18  35  54.47 

9.4883 

S.25    5  49.2 

4.883 

THU 

RSD^ 

LY  10. 

SATl 

U'&DA 

lY  12 

0 

16  33  19.51 

2.6790 

S.25  50  30.0 

3.307 

0 

18  38  23.63 

9.4886 

S.25    0  51.1 

5J)49 

1 

16  36    0.23 

9.6783 

25  53  42.8 

3.119 

1 

18  40  52.39 

9.4759 

24  55  44Ji2 

5.168 

2 

16  38  40.91 

9.6775 

25  56  44.3 

9.930 

2 

18  43  20.74 

9.4699 

24  50  28.5 

5.334 

3 

16  41  21.53 

9.6764 

25  59  34.4 

9.741 

3 

18  45  48.69 

9.4623 

24  45    4.1 

5.478 

4 

16  44    2.07 

9.6751 

26    2  13.2 

9.553 

4 

18  48  16.22 

9.4553 

24  39  31.1 

5.689 

5 

16  46  42.54 

9.6737 

26    4  40.8 

2.366 

5 

18  50  4a33 

9.4484 

24  33  49.5 

5763 

6 

16  49  22.92 

9.6799 

26    6  57.1 

9.178 

6 

18  53  10.a3 

9.4414 

24  27  59.5 

5.903 

7 

16  52    3.20 

9.6704 

26    9    2.1 

1.990 

7 

18  55  36.30 

9.4343 

24  22    1.1 

6.049 

8 

16  54  43.37 

2.6686 

26  10  55.9 

1.803 

8 

18  58    2.15 

9.4979 

24  15  54.5 

6.176 

9 

16  57  2:3.43 

2.6666 

26  12  38.5 

1.617 

9 

19    0  27.57 

9.490J 

24    9  39.7 

6JI14 

10 

17    0    3.36 

2.6644 

26  14    9.9 

1.430 

10 

19    2  52.56 

9.4199 

24    3  ia8 

6.448 

11 

17    2  43.16 

2.6691 

26  15  30.1 

1.944 

11 

19    5  17.12 

9.4057 

23  56  45.9 

6.589 

12 

17    5  22.81 

2.6596 

26  16  39.2 

1.058 

12 

19    7  41.24 

9.3984 

23  50    7.0 

6.713 

13 

17    8    2.31 

2.6569 

26  17  37.1 

0.8T3 

13 

19  10    4.93 

9.3919 

23  43  20.3 

6.643 

14 

17  10  41.64 

2.6541 

26  18  24.0 

0.689 

14 

19  12  28.18 

9.3839 

23  36  25.9 

6.971 

15 

17  13  20.80 

2.6512 

26  18  59.8 

0.504 

15 

19  14  51.00 

9.3766 

23  29  23.8 

7.008 

16 

17  15  59.78 

2.6481 

26  19  24.5 

0.391 

16 

19  17  ia38 

9.3699 

23  22  14.2 

7.993 

17 

17  18  38.57 

9.6448 

26  19  38.3 

-0.138 

17 

19  19  35.31 

9.3618 

23  14  57.1 

7.347 

18 

17  21   17.16 

SU5414 

26  19  41.1 

40.044 

18 

19  21  5a80 

9.3545 

23    7  32.6 

7.469 

19 

17  23  55.54 

9.6379 

26  19  33.0 

0.925 

19 

19  24  17.85 

9.3479 

23    0    0.8 

7.590 

20 

17  26  33.71 

9.6349 

26  19  14.1 

0.406 

20 

19  26  38.46 

9.3398 

22  52  21.8 

7.709 

21 

17  29  11.65 

2.6303 

26  18  44.3     0.586 

21 

19  28  58.62 

9.2323 

22  44  35.7 

7.897 

22 

17  31  49.^5 

3.6064 

26  18    3.8     o.?^^ 

22 

19  31  18.34 

2.3349 

22  36  42.6 

7.943 

23 

17  34  26.8> 

3.6334 

2(5  17  12,5 

0.943 

23 

19  33  37.61 

3.3175 

22  28  42.5 

8J)58 

24 

17  37    4.04 

3.61  tQ 

S.26  16  10.6 

1.190 

24 

19  35  56.44 

3.3103 

S.22  20  35.6 

8*175 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

r 

Hour. 

KlghtABOeniiloii. 

Biff, 
forlm. 

DeoUnation. 

Diff. 
forlm. 

Hoar. 

RightABeensioD. 

Diff. 
for  1  m. 

DecUiiatlon. 

Diff. 
forlm. 

SU] 

!^DA1 

r  18. 

TUESDAY  15. 

h    m      ■ 

• 

—          O         t    ^   " 

n 

h    m      • 

8 

O         /           l» 

1      " 

0 

19  35  56.44 

S.3109 

S.22  20  35.6 

8.179 

0 

21  18  4a27 

1.9939 

S.14    4  29.7 

uMe  • 

1 

19  38  14.83 

9.3097 

22  12  21.9 

8.983 

1 

21  20  47.70 

1.9879 

13  52  28.3 

19U)47; 

2 

19  40  32.77 

3.9953 

22    4     1.6 

8.393 

2 

21  22  46.82 

1,9897 

13  40  24.0 

19.006 

3 

19  42  50.27 

9.9880 

21  55  34.7 

8.509 

3 

21  24  45.62 

1.9775 

13  28  16.8 

19.143 

4 

19  45    7.2S 

9.9807 

21  47    1.3 

8.610 

4 

21  26  44.12 

1.9795 

13  16    6.8 

19.190  ' 

5 

19  47  23.95 

9.9733 

21  38  21.5 

8.716 

5 

21  28  42.32 

1.9675 

13    3  54,0 

19.935 

6 

19  49  40.12 

9.9659 

21  29  35.4 

8.890 

6 

21  30  40i22 

1.9695 

12  51  38.6 

19.979 

7 

19  51  55  85 

9.9580 

21  20  4ai 

&993 

7 

21  32  37.82 

1.9577 

12  39  20.5 

19.393 

8 

19  54  11.15 

9.9513 

21  11  44.6 

9.096 

8 

21  34  35.14 

1.9599 

12  26  59.8 

19,366 

9 

19  56  26.01 

9.9440 

21    2  40.0 

9.196 

9 

21  36  32.17 

1.9489 

12  14  36,7 

19.406 

10 

19  58  40.43 

9.9367 

20  53  29.5 

9.994 

10 

21  38  28.92 

1.9435 

12    2  11.1 

19.447  ' 

11 

20    0  54.42 

9.9995 

20  44  13.1 

9.399 

11 

21  40  25.39 

1,9388 

11  49  43.1 

19,487, 

13 

20    3    7.97 

9.9993 

20  34  50.9 

9.418 

12 

21  42  21.58 

1.9349 

11  37  12.7 

19.595 

13 

20    5  21.09 

9,9151 

20  25  23.0 

9.519 

13 

21  44  17J50 

1.9998 

11  24  40.1 

19,569  , 

14 

20    7  33.78 

9.9oeo 

20  15  49.5 

9.605 

14 

21  46  13.16 

1.9956 

11  12    5.3 

19,588 

15 

20    9  46.05 

9.9009 

20    6  10.4 

9.697 

15 

21  48    8.57 

1.9913 

10  59  28.3 

19,634 

16 

20  11  57.89 

9.1938 

19  56  25.8 

9.787 

16 

21  50    a72 

1.9171 

10  46  49.2 

19.668 

17 

20  14    9^0 

9.1867 

19  46  35.9 

9.876 

17 

21  51  58.62 

1.9198 

10  34    8.1 

19.701 

18 

20  16  20.29 

9.1797 

19  36  40.7 

9.963 

18 

21  53  53.26 

1.9087 

10  21  25.1 

19.733 

19 

20  18  30.86 

9.1797 

19  26  40.3 

10.050 

19 

21  55  47.66 

1.9047 

10    8  40.1 

19,766 

20 

20  20  41.02 

9.1658 

19  16  34.7 

10.135 

20 

21  57  41.83 

1.9008 

9  55  53.2 

19.797 

21 

20  22  50,76 

9.1560 

19    6  24.1 

lOiilS 

21 

21  59  35.76 

1.8969 

9  43    4.5 

19.896 

22 

20  25    0.09 

9.1S61 

18  56    8.5 

10,301 

22 

22    1  29.46 

1,8039 

9  30  14.1 

19,855 

23 

20  27    9.01 
MO 

9.1453 

NDA^ 

S.  18  45  48.0 
f  14. 

10,389 

23 

22    3  22.94 
WED] 

1.8894 

^ESD 

S.  9  17  21.9 
AY  16. 

4 

19,883 

0 

20  29  17.53 

9.1386 

S.18  35  22.7 

10.461 

0 

22    5  16.19 

1,8857 

S.  9    4  28.1 

]9J)10 

1 

20  31  25.65 

9.1319 

18  24  52.7 

10.539 

1 

22    7    9.23 

1.8899 

8  51  32.7 

19.937 

2 

20  33  33.36 

9.1959 

18  14  18.0 

10.616 

2 

22    9    2.06 

1,8787 

8  38  35,7 

19.969 

3 

20  35  40.67 

9.1185 

18    3  38.8 

10.691 

*  3 

22  10  54.67 

1,8759 

8  25  37,3 

19.986 

4 

20  37  47.58 

9.1190 

17  52  55.1 

10.766 

4 

22  12  47.08 

1.8718 

8  12  37,4 

13.010 

5 

20  39  54.11 

9.1056 

17  42    6.9 

10.839 

5 

22  14  39.29 
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36  44 
16  56 

1  0 
50  10 
25  48 


93  14  35 
39  12  35 
65  28  43 
74  49  34 


P.L. 
of 

Diit 


9687 

9968 


onto 

9796 

2799 
9452 
9489 
8391 
9384 


9947 
9937 

9170 
9149 
9196 
9110 

9086 


9017 

1991 
1977 
1966 
96C0 

1994 
1977 
1971 


9188  I 

I 

90bU  > 
9097 
9053  , 
9094 
9646  I 

I 


9069  I 

9119 
9198  I 


9341 


XIV. 


APRIL,  18T0. 
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GREENWICH  MEAN  TIME. 

i 

LUNAR  DISTANCES. 

1 

Star's  Naatt 

P.L. 

P.L 

P.L. 

P.L. 

and 

Midnight. 

of 

XVh- 

of 

XVUlh. 

of 

XXIb. 

of 

Position. 

o 

Biff. 

Diff. 

9047 

Diff 

• 

Biff. 

Sun 

W. 

113  22  48 

«S7 

114  55  49 

116  29  16 

9897 

O              /           99 

118    3    9 

9808 

Venus 

W. 

85  33  32 

9M6 

87    4  52 

9098 

88  36  38 

9905 

90    8  51 

9883 

Aldebaraii 

W. 

57  17  47 

2601 

58  56  41 

9579 

60  36    5 

2558 

62  15  58 

3536 

Spica 

£. 

76  53  33 

9593 

75  12  52 

9504 

73  31  45 

9485 

71  50  11 

3467 

2 

Suif 

W. 

125  59    1 

9780 

127  35  29 

9080 

129  12  23 

9671 

130  49  42 

9659 

Venus 

W. 

97  56  44 

9779 

99  31  40 

9758 

101    7    3 

9738 

102  42  53 

9717 

AMebRitui 

w. 

70  42  48 

M31 

72  25  38 

9413 

74    8  56 

9391 

75  52  43 

9379 

Pollux 

w. 

28  28  30 

9450 

30  10  41 

9431 

31  53  31 

9405 

33  36  59 

3379 

Spica 

E. 

63  15  41 

9379 

61  31  26 

9353 

59  46  44 

9335 

58    1  36 

9317 

Antares 

£. 

109    0  46 

9985 

107  16  21 

9946 

105  31  29 

9398 

103  46  10 

3300 

• 

3 

Venus 

W. 

110  48  45 

9090 

112  27  13 

9003 

114    6    6 

9584 

115  45  23 

3606 

Aldebaraii 

W. 

84  38  31 

99W 

86  25    0 

9903 

88  11  54 

9946 

89  59  13 

9339 

Pollux 

W. 

42  23    0 

8987 

44    9  48 

9947 

45  57    5 

9S98 

47  44  51 

9310 

Spica 

E. 

49    9  21 

9930 

47  21  38 

9913 

45  33  30 

9108 

43  44  59 

9189 

Antares 

E. 

94  52  51 

9990 

93    4  53 

9909 

91   16  29 

9180 

89  27  41 

3170 

i 

4 

Aldebamii 

W. 

99    1  37 

9157 

100  51    9 

9145 

102  41     0 

9133 

104  31     9 

1 
3139 

Pollux 

W. 

56  50  15 

S197 

58  40  33 

9113 

60  31  13 

90O9 

62  22  14 

3086 

Spica 

E. 

34  36  50 

9115 

32  46  13 

9103 

30  55  18 

2099 

29    4    7 

3083 

Antares 

E. 

80  17  44 

9008 

78  26  39 

9083 

76  35  13 

3070 

74  43  28 

9058 

5 

Aldehnran 

W. 

113  45  38 

ooeo 

115  37    8 

9075 

117  28  46 

9070 

119  •;?o  32 

3066 

Pollux 

W. 

71  41  54 

9093 

73  34  37 

9094 

75  27  34 

9016 

77  20  43 

3010 

Regius 
Spica 

W. 

M  40  25 

9093 

36  33  24 

9013 

38  26  38 

9005 

40  20    4 

1998 

E, 

19  45  2G 

9009 

17  5J3  29 

9066 

16    1  38 

9077 

14  10    3 

9098 

Antares 

E. 

65  20  22 

9008 

63  27    0 

9000 

61  33  26 

1993 

59  39  41 

1986 

6 

Pollux 

W. 

86  48  39 

1989 

88  42  31 

1087 

90  36  26 

1986 

92  30  22 

1086 

Regulus 

W. 

49  49  41 

107S 

51  43  55 

1079 

53  38  13 

1970 

55  32  34 

1970 

Antares 

E. 

50    8  46 

1008 

48  14  18 

1005 

46  19  48 

1904 

44  25  17 

1963 

a  Aquil«e 

E. 

103    7  24 

9501 

101  28  16 

9580 

99  48  54 

9573 

98    9  21 

3568 

7 

Pollux 

W. 

101  59  39 

looe 

103  53  16 

9103 

\Q5  46  45 

9009 

107  40    5 

9016 

Regulus 

W. 

65    4     1 

loei 

66  58  .  6 

1085 

68  52    4 

1991 

70  45  53 

1996 

Antares 

E. 

34  53    2 

1975 

32  58  48 

1980 

31    4  42 

1986 

29  10  45 

1991 

ot  Aquilse 

E. 

89  50  28 

9506 

88  10  47 

S»79 

86  31  14 

9580 

84  51  51 

3589 

Mars 

E. 

101  38  24 

919» 

99  49  44 

9197 

98    1  12 

9903 

96  12  48 

9909 

8 

Pollux 

W. 

117    3  44 

9001 

118  55  44 

9079 

120  47  26 

9084 

122  38  49 

9097 

Repikis 
Spica 

W. 

80  12  18 

9087 

82    4  55 

9047 

83  57  16 

9057 

85  49  21 

9060 

W. 

26  12  58 

9050 

28    5    1 

9066 

29  56  53 

907J 

31  48  33 

2083 

Antares 

E. 

19  43  47 

O034 

17  51    6 

9044 

15  58  41 

9055 

14    6  33 

9068 

or  Aquil» 

E. 

.76  39    4 

9006 

75    1  39 

9087 

73  24  42 

9710 

71  48  16 

9737 

Mars 

£. 

87  13  36 

9953 

85  26  27 

9963 

83  39  33 

9374 

81  52  56 

3387 

1 

Fomalhaut 

E. 

101    7    8 

S4S8 

99  24  13 

9433 

97  41  26 

3441 

95  58  49 

3450 

Jupiter 

E. 

104  34  32 

9000 

102  43  31 

9100 

100  52  45 

9190 

99    2  16 

M3I 

9 

Regulus 

W. 

95    5    5 

• 
9194 

96  55  13 

9148 

98  44  59 

9163 

100  34  23 

9178 

Spica 

W. 

41     2  51 

9141 

42  52  47 

9155 

44  42  23 

3160 

46  31  38 

3183 

a  AquiliD 

E. 

63  55  36 

9000 

62  23  17 

9041 

60  51  50 

0984 

59  21  17 

3081 

Mars 

E. 

73    434 

9950 

71  19  55 

9871 

69  35  38 

9387 

67  61  44 

9409 

to 


APRHi,  ISTO. 


XT, 


GBEENWIGH  MEAN  TIME. 

LUNAB  DISTANCES. 

1^ 

Sttf  *s  Vmbo 

P.L. 

P.L. 

P.L. 

P.L. 

9 

and 

Noon. 

of 

Il|h* 

of 

Vlh. 

of 

a>' 

of 

Poeition. 

• 

DifT 

Dur. 

Diif. 

dm: 

Fomalhaut 

£. 

Of// 

94  16  25 

94C0 

92  34' 15 

9471 

O           /       // 

90  52  21 

9484 

89  10  4^ 

9496 

Jupiter 

£. 

97  12    4 

3143 

95  22  10 

9155 

93  32  35 

9169 

91  43  20 

9183 

10 

Reguliis 

W. 

102  23  23 

S193 

104  12    1 

• 

9900 

106    0  15 

9996 

107  48    4 

99«2 

Spica 

W. 

48  20  31 

9198 

50    9    2 

9913 

51  57  10 

9939 

53  44  55 

9345 

a  Aquil» 

E. 

57  51  43 

3069 

56  23  11 

3136 

54  55  45 

3195 

53*29  30 

3956 

Mara 

E. 

66    8  13 

9419 

64  25    6 

9436 

62  42  22 

9463 

61    0    3 

9470 

Fomalhaut 

E. 

80  48    8 

95d4 

79    8  51 

9604 

77  30    2 

9896 

75  51  43 

9649 

Jupiter 

E. 

82  42  24 

99&7 

80  55  21 

9979 

79    8  41 

9989 

77  22  25 

9306 

a  Pegaei 

E. 

101  53    7 

9354 

100    8  26 

9368 

98  24    5 

9389 

96  40    5 

9396 

• 

Sun 

E. 

129  35  27 

9890 

127  54  41 

9535 

126  14  17 

9551 

124  34  15 

9568 

11 

Spica 

W. 

62  37  39 

9396 

64  22  58 

9345 

66    7  52 

9369 

67  .^2  21 

9339 

Antares 

W. 

16  48  46 

93n 

18  34  12 

9340 

20  19  13 

9357 

22    3  50 

9374 

a  Aquile 

E. 

46  38  27 

3656 

45  20  55 

3761 

44    5  12 

3873 

42  51  24 

3693 

Marii 

E. 

52  34  42 

9509 

50  54  55 

9560 

49  15  33 

9509 

47  36  37 

9616 

Fomalhaut 

E, 

er  48  19 

9780 

66  13  25 

9811 

64  39  11 

9849 

63    537 

9675 

Jupiter 

E. 

68  37  17 

9399 

66  53  31 

9410 

65  10  10 

9498 

63  27  15 

9445 

a  Pegasi 

E. 

88    5  43 

9480 

86  24    2 

9499 

84  42  47 

9517 

83    1  57 

9535 

Sun 

E. 

116  19  56 

9665 

114  42  16 

9674 

113    5    1 

9609 

111  28  10 

9710 

13 

Spica 

W. 

76  28  37 

94fi6 

78  10  38 

9483 

79  52  15 

9500 

81  33  28 

9517 

Antarefi 

W. 

30  40  42 

9M0 

32  22  51 

9478 

34    4  35 

9405 

35  45  55 

9519 

Mara 

E. 

39  28  29 

9716 

37  52  10 

SI735 

36  16  16 

9754 

34  40  48 

9774 

Jupiter 

E. 

54  59    1 

95S7 

53  18  39 

9554 

51  38  41 

9579 

49  59    8 

9501 

Fomalhaut 

E. 

55  28  57 

3064 

54    0    3 

3106 

52  32    3 

3154 

51    4  59 

3904 

a  Pegasi 

E. 

74  44  21 

9633 

73    6  11 

9654 

71  28  29 

9674 

69  51  14 

9605 

Sun 

E. 

103  30    1 

9809 

101  55  36 

9891 

100  21  35 

9839 

98  47  58 

9858 

13 

Spica 

W. 

89  53  42 

9660 

91  32  37 

9616 

93  11  10 

9639 

94  49  21 

9646 

Antares 

W. 

44    645 

9506 

45  45  46 

9611 

47  24  26 

9696 

49    2  45 

9649 

Mara 

E. 

26  49  59 

9875 

25  17    8 

9896 

23  44  44 

9918 

22  12  48 

9941 

Jupiter 

E. 

41  47  33 

9680 

40  10  26 

9696 

38  33  43 

9715 

36  57  23 

9f733 

Fomalhaut 

E. 

44    5  3J 

3506 

42  45  13 

3581 

41  26  18 

3663 

40    8  51 

3751 

a  Pegasi 

E. 

61  52    9 

9805 

60  17  47 

9898 

58  43  56 

9869 

57  10  35 

9676 

Sun 

E. 

91    5  42 

9947 

89  34  23 

9965 

88    3  26 

9981 

86  32  50 

9998 

14 

Spica 

W. 

102  55    7 

9799 

104  31  17 

9737 

106    7    6 

9750 

107  42  41 

9764 

Aiitares 

W. 

57    9    9 

9717 

58  45  27 

9731 

60  21  26 

9744 

61  57    7 

9758 

Jupiter 

E. 

29    1  37 

9693 

27  27  38 

9849 

25  54    4 

9861 

24  20  55 

9681 

a  Pegasi 

E. 

49  31  48 

3006 

48    1  43 

3005 

46  32  14 

3066 

45    323 

3006 

Sun 

£. 

79    4  59 

3079 

77  36  24 

3005 

76    8    8 

3110 

74  40  11 

3194 

15 

Spica 

W. 

115  36    7 

9898 

117    9  59 

9839 

118  43  36 

9851 

120  16  58 

9889 

Antaros 

W. 

69  51  14 

9831 

71  25  15 

9609 

72  59    1 

9644 

74  32  32 

9855 

Sun 

E. 

67  24  44 

3194 

65  58  28 

3908 

64  32  28 

3990 

63    6  43 

3939 

16 

Astares 

W. 

82  16  44 

9905 

83  48  57 

9914 

85  20  58 

9093 

86  52  48 

9989 

a  AquilsB 

W. 

39    8  31 

4811 

40    7  58 

4699 

41    8  58 

4000 

42  11  23 

4509 

Sun 

E, 

56    1  30 

3991 

54  37    8 

3301 

53  12  58 

3319 

51  49    1 

3399 

17 

Antares 

W. 

94  29  20 

9976 

96    0  10 

9977 

97  30  52 

9983 

99    1  26 

9969 

a  Aquila 

W. 

47  40  59 

4179 

48  49  45 

41S0 

49  59  18 

4086 

51    9  33 

4045 

APRlIi,  1870. 


Tl 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES 

la 

Star's  Kune 

P.L. 

P.L. 

P.L. 

P.L. 

H 
^ 

and 

Midnight. 

of 

XVh. 

of 

xvnih. 

of 

XXlh. 

of 

Position. 

^^ 

IMff. 

Biff. 

Biff. 

• 

Diff. 

9 

Fomalhaut 

£. 

87  29  29 

S5IS 

0         /        // 

85  48  34 

99S9 

O           /        #' 

84    8    1 

9546 

O           1        tl 

82  27  52 

9964 

Jupiter 

E. 

89  54  25 

S196 

88    5  51 

9910 

86  17  39 

9W6 

84  29  50 

9941 

10 

RepiJus 

W. 

109  a5  29 

9996 

111  22  29 

9975 

113    9    5 

9999 

114  55  16 

9310 

Spiea 

W. 

55  32  16 

S961 

57  19  13 

9977 

59    5  46 

9994 

60  51  55 

9311 

a  Aquilfld 

E. 

52    4  29 

3KA 

50  40  47 

3399 

49  18  29 

3478 

47  57  40 

3565 

Mars 

E. 

59  18    8 

M88 

57  36  38 

9507 

55  55  34 

9585 

54  14  55 

9543 

Fomalhaut 

E. 

74  13  55 

SMP3 

72  36  39 

9698 

70  59  57 

9795 

69  23  50 

9759 

Jupiter 

E. 

75  :)6  34 

93» 

73  51     7 

9339 

72    6    5 

9357 

70  21  28 

9375 

a  Pegasi 

E. 

94  56  27 

8413 

93  13  11 

9499 

91  30  18 

9445 

89  47  48 

9463 

Sun 

EL 

122  54  36 

8ft» 

121  15  20 

9009 

119  36  28 

9600 

117  58    0 

9637 

11 

Spica 

W. 

09  36  26 

9396 

71  20    6 

9414 

73    3  21 

9431 

74  46  11 

9448 

An  tares 

w. 

23  48    2 

9391 

25  31  49 

9409 

27  15  11 

9496 

28  58    9 

9443 

a  Aqailce 

E. 

41  39  38 

4199 

40  30    4 

4978 

39  22  51 

4441 

38  18    7 

4693 

Mars 

E. 

45  58    7 

9638 

44  20    3 

9657 

42  42  25 

9677 

41    5  14 

9606 

Foinalbaul 

E. 

61  32  46 

9909 

60    039 

9945 

58  29  17 

9989 

56  58  42 

3099 

Jupiter 
a  Pegasi 

E. 

61  44  45 

9463 

60    2  40 

9489 

58  21     1 

9500 

56  39  48 

9519 

E. 

81  21  33 

9554 

79  41  35 

9573 

78    2    3 

9603 

76  22  58 

•  9613 

Sow 

E. 

109  51  43 

9799 

108  15  41 

9747 

106  40    3 

9766 

ia5    4  50 

9784 

12 

Spica 

W. 

83  14  17 

9535 

84  54  42 

9551 

86  34  44 

9567 

8^  14  24 

9583 

Antares 

W. 

37  26  51 

9599 

39    7  24 

9545 

40  47  34 

9669 

42  27  21 

9579 

Mars 

E. 

33    5  46 

9794 

31  31  10 

9814 

29  57    0 

9834 

28  23  16 

9855 

Jupiter 

E. 

48  20    0 

9006 

46  41  16 

9696 

45    2  57 

9645 

43  25    3 

9083 

Fomalhaut 

E. 

49  38  55 

3956 

48  13  5^ 

3313 

46  49  55 

3379 

45  27    7 

3436 

a  Pegasi 

E. 

68  14  28 

9717 

66  38  11 

9738 

65    2  22 

9760 

63  27    1 

9789 

Sun 

E. 

97  14  45 

9976 

95  41  55 

9804 

94    9  28 

9919 

92  37  24 

9999 

13 

Spica 

W. 

96  27  11 

9063 

98    4  40 

9678 

99  41  49 

9693 

101  18  38 

9708 

Antares 

W. 

50  40  43 

9057 

52  18  20 

9673 

53  55  36 

9688 

55  32  32 

9709 

Mars 

E. 

20  41  21 

9964 

19  10  23 

9989 

17  39  57 

3018 

16  10    6 

3049 

Jupiter 

E. 

35  21  27 

9761 

33  45  55 

9709 

32  10  46 

9786 

30  36    0 

9804 

Fomalhaut 

E. 

38  52  58 

3849 

37  38  46 

3956 

36  26  23 

4075 

a^i  15  57 

4906 

a  Pegasi 

E. 

55  37  45 

9001 

54    5  27 

9996 

52  33  41 

9069 

51    2  28 

9978 

Sun 

E. 

85    235 

3015 

83  32  41 

3031 

82    3    7 

3048 

80  33  53 

3064 

14 

Spica 

W. 

109  17  56 

9777 

110  52  54 

9790 

112  27  35 

9803 

114    1  59 

9815 

•Antares 

W. 

63  32  30 

9771 

65    7  36 

9784 

66  42  25 

9797 

68  16  57 

9808 

Jupiter 

E. 

22  48  12 

9909 

21  15  56 

9994 

19  44    8 

9049 

18  12  51 

9979 

a  Pegasi 

E. 

43  35  11 

3139 

42    7  40 

3168 

40  40  52 

3905 

39  14  49 

3946 

Sun 

E. 

73  12  31 

3139 

71  45    9 

3153 

70  18    4 

3167 

68  51  16 

3181 

15 

Spica 

W. 

121  50    5 

9873 

123  22  58 

9684 

124  55  37 

9894 

126  28    3 

9903 

Antares 

W. 

76    5  49 

9866 

77  38  52 

9676 

79  II  42 

9886 

80  44  19 

9895 

Sun 

E. 

61  41  12 

3945 

60  15  56 

S957 

58  50  54 

3968 

57  26    5 

3980 

16 

Antares 

W. 

88  24  26 

9040 

89  55  54 

9948 

91  27  12 

9065 

92  58  21 

9063 

a  Aqiiile 

W. 

43  15    7 

4498 

44  20    3 

4356 

45  26    4 

4999 

4633    4 

4933 

Sun 

E. 

50  25  15 

3339 

49    1  41 

33«l 

47  38  19 

3369 

46  15    8 

3361 

17 

Antares 

W. 

100  31  52 

9995 

102    2  11 

3001 

103  32  22 

3007 

105    2  26 

3019 

a  Aquiln 

W. 

52  20  28 

4009 

53  31  59 

3076 

54  44    2 

3046 

55  56  35 

3918 

Ta 


APRIL,  1879. 


xvn, 


OBEENWIGH  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

|S 

17 

and 

Nocm. 

of 

lUh. 

of 

VIb. 

of 

JXh- 

of 

Position. 

Diff. 

Dur. 

Diff. 

DUf. 

Man 

W. 

O          /        /' 

21    0  41 

3888 

Oil! 

2225    6 

3090 

O          /         /' 

23  49  29 

3903 

25  13  49 

3808 

Suif 

£. 

44  52    7 

3371 

43  29  17 

3380 

42    6  38 

3389 

40  44    9 

3398 

18 

a  Aquiln 

W. 

67    9  37 

38BS 

58  23    4 

3689 

59  36  55 

3848 

60  51    8 

3888 

Mara 

W. 

*i2  14  31 

3313 

33  38  27 

3317 

35    2  19 

3390 

36  26    7 

3394 

Jupiler 

W. 

20    8  34 

3158 

21  35  34 

3154 

23    238 

3151 

24  29  46 

3149 

Sun 

£. 

33  54  17 

3444 

32  32  50 

3453 

31  11  33 

3483 

29  50  27 

3473 

19 

Mara 

W. 

43  24    9 

3339 

44  47  35 

3349 

46  iO  58 

3345 

47  34  18 

3348 

Jupiter 

W. 

31  45  40 

3149 

33  12  50 

3150 

34  39  59 

3150 

36    7    8 

3158 

Sun 

E. 

23    8    7 

3S37 

21  48  24 

3555 

20  29    1 

f 

19  10    2 

3609 

23 

Sun 

W. 

21  23    3 

3561 

22  42  31 

3635 

24    2  16 

3581 

25  22  17 

3508 

Pollux 

E. 

57  25    6 

3099 

55  56  47 

3091 

54  28  26 

3080 

53    0    3 

3087 

Regulufl 

£. 

94  J4  15 

3083 

92  45  20 

3000 

91  16  22 

3068 

89  47  21 

3066 

34 

Sun 

W. 

32    5  32 

3458 

33  26  43 

3448 

34  48    5 

3430 

36    937 

3431 

Pollux 

E. 

45  37  37 

3078 

44    9    1 

3077 

42  40  23 

3075 

41  11  43 

3073 

Regulus 

E. 

82  21  10 

3034 

80  51  40 

3030 

79  22    5 

3096 

77  52  25 

3099 

25 

Sun 

W. 

42  59  44 

3387 

44  22  15 

3376 

45  44  56 

3389 

47    7  48 

3380 

Pollux 

E. 

33  47  54 

3009 

32  19    6 

3080 

30  50  18 

3070 

29  21  32 

3073  , 

Regulus 

E. 

70  22  25 

9993 

68  52    3 

9985 

67  21  32 

9979 

65  50  53 

9979 

26 

Sun 

W. 

54    4  52 

3310 

55  28  52 

3300 

56  53    4 

3888 

58  17  29 

3976 

Aldebaran 

W. 

23    9  54 

3305 

24  34    0 

3963 

25  59    6 

3900 

27  25    5 

3160 

Venus 

W. 

20  40  12 

3404 

22    224 

3390 

23  24  52 

3378 

24  47  36 

3309 

Re^ulufl 
Spica 

E. 

58  15  17 

9039 

56  43  39 

9984 

55  11  50 

9914 

53  39  49 

9805 

E. 

112  18  42 

9931 

110  47    2 

9999 

109  15  11 

9919 

107  43    7 

9009  1 

1 

27 

Sun 

W. 

65  23    1 

3915 

66  48  52 

3903 

68  14  58 

3190 

69  41  19 

3177 

Aldebaran 

W. 

34  45  29 

3019 

36  J5  18 

9995 

37  45  37 

9079 

39  16  25 

9049 

Venus 

W. 

31  45  13 

3994 

33    9  32 

3879 

34  34    8 

3966 

35  59    1 

3950 

Reffulus 
Spica 

E. 

45  56  41 

9854 

44  23  23 

9843 

42  49  51 

9839 

41  16    5 

9891 

E. 

99  59  33 

9848 

98  26    7 

9837 

96  52  27 

9896 

95  18  32 

9R13 

28 

Sun 

W. 

76  57  20 

3103 

78  25  26 

3087 

79  53  51 

3079 

81  22  35 

3058 

Aldebaran 

W. 

46  57  10 

9848 

48  30  36 

9888 

50    4  27 

9810 

51  38  42 

9791 

Venus 

W. 

43    7  50 

3173 

44  34  31 

3157 

46    1  32 

3141 

47  28  52 

3194 

Reeukw 
Spica 

E. 

33  23  25 

9701 

31  48    6 

9748 

30  12  31 

9737 

28  36  40 

9795 

E. 

87  24  47 

9747 

85  49    9 

8733 

84  13  13 

9718 

82  36  57 

9704 

29 

Sun 

W. 

88  51  20 

9079 

90  22    8 

9964 

91  53  19 

9830 

93  24  52 

9919 

Aldebaran 

W. 

59  36    9 

9897 

61  12  53 

9879 

02  50    1 

9000 

64  27  34 

9849 

Venus 

W. 

54  50  43 

3037 

56  20  10 

3019 

57  49  59 

3001 

59  20  11 

9981 

Spica 

E. 

74  30  38 

9087 

72  52  20 

9611 

71  13  40 

9504 

69  34  37 

9577 

30 

Sun 

W. 

101    8  21 

9887 

102  42  14 

9808 

104  16  32 

9789 

105  51  14 

9770 

Aldebaran 

W. 

72  41  38 

S549 

74  21  43 

9580 

76    2  14 

9519 

77  43  11 

9494 

Venus 

W. 

65  57    6 

9867 

68  29  42 

9888 

70    2  42 

9848 

71  36    8 

9888 

Pollux 

W. 

30  32    4 

9577 

S2  11  30 

9551 

33  51  32 

9597 

35  32    8 

9503 

Spica 

E. 

61  13  39 

9«< 

59  32  17 

9478 

57  50  30 

9459 

56    8  19 

9M9 

Aiitares 

£. 

106  57  38 

9480 

105  16    5 

9489 

103  34    8 

9451 

101  51  46 

9438 

J 


XVIU. 


APRIIi,  18T9. 


T3 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

star's  Naino 

P.L. 

P.L. 

P.L. 

P.L. 

? 

and 

Midniffht. 

of 

XVh. 

of 

XV  nil'- 

of 

XXPi. 

of 

Position. 

C7 

Diff. 

Biff. 

Biff. 

Biff. 

o  _  /      /* 

O        '     1     II 

O          /         /' 

O          1         II 

17 

Mars 

W. 

26  38    5 

3300 

28    2  17 

3309 

29  26  26 

3306 

30  50  31 

3310 

Sun 

E. 

39  21  50 

3407 

37  59  41 

3416 

36  37  43 

3495 

35  15  55 

3434 

18 

oc  Aquilfle 

W. 

62    5  41 

3811 

63  20  32 

3794 

64  35  40 

3780 

65  51    3 

3766 

Mars 

W. 

37  49  51 

31« 

39  13  31 

3331 

40  37    7 

3333 

42    0  40 

3337 

Jupiter 

W. 

25  56  56 

27  24    7 

3148 

28  51  18 

3148 

30  18  29 

3148 

Sun 

E. 

28  29  33 

3484 

27    8  51 

3496 

25  48  22 

3508 

24  28    7 

3599 

19 

Mars 

W. 

48  57  36 

3349 

50  20  51 

3351 

51  44    3 

3353 

53    7  13 

3356 

Jupiter 

W. 

37  34  15 

3153 

39    1  21 

3153 

40  28  26 

3154 

41  55  30 

3154 

Sun 

E. 

17  51  30 

3639 

16  33  30 

3667 

15  16    8 

3713 

13  59  35 

3773 

93 

Sun 

W. 

26  42  32 

3487 

28    3    0 

3486 

29  23  40 

3476 

30  44  31 

3467 

Pollux 

E. 

51  31  38 

3006 

50    3  11 

3084 

48  34  42 

3089 

47    6  11 

3080 

Regulufl 

E. 

88  18  16 

3668 

86  49    7 

3047 

85  19  53 

3043 

83  50  34 

3039 

34 

Sun 

W. 

37  31  19 

3489 

38  53  11 

9414 

40  15  12 

3405 

41  37  23 

3306 

Pollux 

E. 

39  43    0 

3071 

38  14  15 

9070 

36  45  29 

3069 

35  16  42 

3060 

Reguhis 

E. 

76  22  39 

3016 

74  52  46 

3010 

73  22  46 

3005 

71  52  39 

9090 

25 

Sun 

W. 

48  30  50 

9351 

49  54    3 

3340 

51  17  28 

3331 

52  41    4 

3390 

Pollnr 

£. 

27  59  50 

3077 

26  24  12 

3063 

24  55  4J 

3091 

23  27  20 

3101    . 

Regulus 

E. 

64  20    5 

9965 

62  49    8 

9967 

61  18    J 

9940 

59  46  44 

9941  1 

26 

Sun 

W. 

59  42    8 

3965 

61    7    0 

3953 

62  32    6 

3941 

63  57  26 

4QQO 

Aldebaraii 

W. 

28  51  51 

3133 

30  19  20 

3101 

31  47  28 

3079 

33  16  12 

3045 

Venus 

W. 

26  10  36 

3348 

27  33  52 

3335 

28  57  23 

3391 

30  21  10 

3307 

Rep^ltts 
Spica 

E. 

52    7  37 

9896 

50  35  13 

9886 

49    2  36 

9875 

47  29  45 

9865 

E. 

106  10  51 

9809 

J04  38  22 

9869 

103    5  40 

9871 

101  32  44 

9659 

27 

Sun 

W. 

71    7  56 

3163 

72  34  50 

3148 

74    2    2 

3133 

75  29  32 

3118 

Aldeburan 

W. 

40  47  42 

9098 

42  19  25 

9008 

43  51  34 

9887 

45  24    9 

9667 

Venus 

W, 

37  24  11 

3935 

38  49  39 

39S0 

40  15  24 

8904 

41  41  28 

3180 

Regius 
Spica 

E. 

39  42    4 

9800 

38    7  48 

9797 

36  33  16 

9785 

34  58  28 

977J 

E. 

93  44  21 

9800 

92    953 

9788 

90  35    9 

9774 

89    0    7 

9760 

98 

Sun 

W. 

82  51  39 

3030 

84  21    4 

3099 

85  50  49 

3006 

87  20  54 

9989 

Aldebann 

w. 

53  13  22 

9779 

54  48  27 

9753 

56  23  56 

9735 

57  59  50 

9716 

Venus 

w. 

48  56  32 

3107 

50  24  33 

3000 

51  52  55 

3073 

53  21  38 

3055 

Re^us 
Spica 

£. 

27    033 

9713 

25  24  10 

8701 

23  47  32 

9691 

22  10  40 

9681 

E. 

81    0  22 

9689 

79  23  27 

9673 

77  46  11 

9658 

76    8  35 

9643 

29 

Sun 

W. 

94  56  47 

9001 

96  29    5 

9889 

98    1  47 

9864 

99  34  52 

9845 

Aldebaran 

W. 

66    532 

9694 

67  43  55 

9604 

69  22  44 

9586 

71     1  58 

9567 

Venus 

W. 

60  50  47 

9963 

02  21  46 

9945 

63  53    8 

9995 

65  24  55 

9006 

Spksa 

£. 

67  55  11 

9561 

66  15  22 

9545 

64  35  11 

9598 

62  54  37 

9511 

30 

Sun 

W. 

107  26  21 

975S 

109    1  52 

9733 

110  37  48 

9714 

112  14    9 

960S 

Aldebaran 

W. 

79  24  33 

9475 

81    6  21 

9457 

82  48  35 

9438 

84  31  15 

9491 

Venus 

W. 

73    959 

9809 

74  44  15 

9789 

76  18  57 

8770 

77  54    4 

9750 

Pollux 

W. 

37  13  17 

9480 

38  54  59 

9458 

40  37  12 

9436 

42  19  55 

9415 

Spica 

E. 

54  25  44 

9494 

52  42  44 

9408 

50  59  20 

9390 

49  15  31 

9373 

Antares 

E. 

100    8  59 

9416 

98  25  47 

9398 

96  42  10 

9380 

94  58    7 

9363 

T4 


MAY,  1879. 


I. 


AT  GREENWICH  APPARENT  NOON. 


■8 

e 

I 


Thur. 

Frid. 

Sat 

Sbn. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 
Sat 

Sun. 


I 
I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Right  A  AcenBioD. 


Diff.  for 
Ihour. 


3 
3 


0    6.36 
3  59.40 


b      m       B      '  B 

2  33  10.94  9.536 

2  37     0.09  9.559 

2  40  49.77  9.581 


2  44  39.97i  9.603 
2  48  30.72  9.626 
2  52  22.03     9.650 

2  56  13.9 1|    9.675 

9.699 
9.723 

9.747 
9.771 
9.796 

9.821 
9.846 
9.871 

9.895 
9.919 
9.942 

9.966 

9.989 

10.012 

10.035 
10.057 
10.078 

10.098 
10.118 
10.137 

10.166 
10.174 
10.191 
10.208 

10.225 


3  7  53.03 
3  11  47.27 
3  15  42.08 

3  19  37.47 
3  23  33.47 
3  27  30,07 

3  31  27.26 
3  35  25.03 
3  39  23.37 

3  43  22.28 
3  47  21.76 
3  51  21.79 

3  55  22.36 

3  59  23.44 

4  3  25.04 

4  7  27.14 
4  11  29.73 
4  15  32.79 

4  19  36.30 
4  23  40.26 
4  27  44.65 
4  31  49.46 

4  35  54.68 


Apparent 
Deolination. 


2.2 


Dlff.  for 
1  hour. 


N.15    3 
15  21     4.8 
15  38  52.1 

15  56  24.1 

16  13  40.4 
16  30  40.4 

16  47  24.1 

17  3  51.0 
17  20     1.0 

17  35  53.8 

17  51  29.1 

18  6  46.4 

18  21  45.7 
18  36  26.5 

18  50  48.5 

19  4  51.6 
19  18  35.5 
19  31  59.8 

19  45    4.0 

19  57  47.9 

20  10  11.5 

20  22  14.5 
20  33  56.7 
20  45  17.6 

20  56  17.0 

21  6  54.8 
21  17  10.8 

21  27    4.7 

21  36  36.3 

21  45  45.5 

21  54  32.1 


+45.42 
44.79 
44.15 

43.51 
42.86 
42.17 

41.47 
40.77 
40.06 

39.33 
38.59 

37.84 

37.08 
36.31 
35.52 

34.72 
33.91 
33.06 

32.26 
31.41 
30.56 

29.69 
28.81 
27.92 

27.02 
26.12 
25.20 

24.28 
23.34 

22.40 
21.45 


N.22    2  55.9  +20.50   15  48.38 


Semi- 
diameter. 


It 


5  54.28 
5  54.05 
5  53.82^ 

5  53.59 
5  53.36 
5  53.14 

5  52.91 
5  52.69 
5  52.47 

5  52.25 
5  52.03 
5  51.82 

5  51.61 
5  51.40 
5  51.20 

5  51.00 
5  50.80 
5  50.61 

5  50.42 
5  50.2^ 
5  50.06 

^^^9.89 
5  49.72 
5  49.^ 

5  49.39 
5)19.23 
5^49.06 

r 

5  48.93 
5  48.79 
5  48.65 
5  48.51 


Sidereal 

Time 

of  tbe 

Equation  of 

Semi- 

Time, 

diameter 

l»ft« 

paaaing 

tuUneted 

the 

/Him 

lierid- 

Appannt 

iaa. 

Tioi^ 

B 

m      B 

66.06 

2  58.79 

66.13 

3    6.18 

66.21 

3  13.05 

66.29 

3  19.39 

66.37 

3  25.18 

66.45 

3  30.40 

66.53 

3  35.07 

66.62 

3  39.16 

66.70 

3  42.67 

66.78 

3  45.58 

66.86 

3  47.90 

66.95 

3  49.64 

67.03 

3  50.80 

67.11 

3  51.36 

67.19 

3  51.32 

67.27 

3  50.68 

67.35 

3  49.47 

67.43 

3  47.69 

67.51 

3  45.34 

67.59 

3  42.43 

67.67 

3  38.97 

67.74 

3  34.97 

67.82 

3  30.46 

67.89 

3  25.48 

67.96 

3  19.90 

68.03 

3  13.89 

68.10 

3    7.41 

68.17 

3    0.48 

68.23 

2  53.10 

68.29 

2  45.28 

68.35 

2  37.05 

68.41 

2  26.42 

DUKfor 
1  hour. 


» 

0.318 
0.296 
0.274 

0.252 
0.229 
0.206 

0.183 
0.159 
0.134 

0.109 
0.064 
0.060 

0.035 
0.011 
0.014 

0.039 
0.062 
0.086 

0.109 
0.133 
0.156 

0.178 
0.199 
0.220 

0.240 
0.260 
0.278 

0,297 
0.315 
0.334 
0.351 


iron.— Mean  Time  of  the  Semidiameter  paning  may  he  found  by  sabtractlng  0-.18  fh>m  the  Sideteal  Time. 
+  pieflzed  to  the  hourly  ohaogo  of  declination  indicates  that  north  deolinatu>ns  ate  inoreaaing. 


II. 


MAY,  1870. 


75 


AT  GREENWICH  MEAN  NOON. 

t 

1 

1  ^ 

4 

i 

1 

THK  SUN'S 

BquatioD  of 

Time, 

tobe 

addsd0 

DiiRfor 
1  boar. 

0.318 
0.296 
0.274 

Sidereal 

Time, 

or 

RigbtAaoenaion 

of 

JfaanSmi. 

JkppOTVHt 

Bight  Aaoemion. 

DUr.  for 
Iboor. 

Deollnation. 

Dtfll  for 
Ihoor. 

Thur. 

Frid. 

Sat 

1 

2 
3 

b     m      8 

2  33  11.42 
2  37    0.59 
2  40  50.29 

9.637 
9.560 
9.582 

N.15    3    4.5 
15  21     7.2 
15  38  54.6 

+45.42 
44.79 
44.15 

m      8 

2  58.82 

3  6.20 
3  13.06 

b     m       8 

2  36  10.24 
2  40    6.79 
2  44    3.35 

Sun* 
Mon. 
Tues. 

4 
5 
6 

2  44  40.51 
2  48  31.28 
2  52  22.61 

9.604 
9.627 
9.651 

15  56  26.6 

16  13  42.9 
16  30  42.9 

43.51 
42.86 
42.17 

3  19.40 
3  25.19 
3  30.41 

0.252 
0.229 
0.206 

2  47  59.91 
2  51  56.47 
2  55  53.02 

Wed. 
Thur. 
Prid. 

7 
8 
9 

2  56  14.50 

3  0    6.96 
3    4    0.01 

9.675 
9.699 
9.723 

16  47  26.6 

17  3  53.5 
17  20    3.5 

41.47 
40.77 
40.06 

3  35.08 
3  39.17 
3  42.68 

0.183 
0.159 
0.134 

2  59  49.58 

3  3  46.13 
3    7  42.69 

Sat 
Svn. 

MOQ. 

10 
11 
12 

3    7  53.65 
3  11  47.89 
3  15  42.71 

9,747 
9.771 
9.796 

17  35  56.3 

17  51  31.6 

18  6  48.9 

39.33 
38.59 
37.84 

3  45.59 
3  47.91 
3  49.64 

0.109 
0.084 
0.060 

3  11  39.24 
3  15  35.80 
3  19  32.35 

Tues. 
Wed. 
Thur. 

13 
14 
15 

3  19  38.11 
3  23  34.11 
3  27  30.71 

9.621 

9.846 
9.871 

18  21  48.1 
18  36  28.8 
18  50  50.8 

37.08 
36.31 
35.52 

3  50.80 
3  51.36 
3  51.32 

0.035 
0.011 
0.014 

•   3  23  2a91 
3  27  25.47 
3  81  22.03 

Frid. 

Sat 

Sun. 

16 
17 

18 

3  31  27.90 
3  35  25.67 
3  39  24.01 

9.895 
9.919 
9.942 

19    4  53.8 
19  18  37.6 
19  32     1.8 

34.73 
33.91 
33.09 

3  50.68 
3  49.47 
3  47.68 

0.039 
0.062 
0.086 

3  35  18.58 
3  39  15.14 
3  43  11.69 

Mon. 

Tues. 

Wed. 

19 
20 
21 

3  43  22.92 
3  47  22.39 
3  51  22.41 

9.966 

9.989 

10.012 

19  45    6.0 

19  57  49.9 

20  10  13.4 

32.26 
31.41 
30.56 

3  45.33 
3^.42 
3  38.96 

0.109 
0.133 
0.156 

3  47    8.25 
3  51     4.81 
3  55     1.37 

Thur. 

Frid. 

Sat 

22 
23 
24 

3  55  22.96 

3  59  24.08 

4  3  25.62 

10.034 
10.056 
10.077 

20  22  16.3 
20  33  58.4 
20  45  19.2 

29.69 
28.81 
27.92 

3  34.96 
3  30.45 
3  25.42 

0.178 
0.199 
0.220 

3  58  57.92 

4  2  54.48 
4    6  51.04 

Sun. 
Mon. 
Tues. 

25 
26 
27 

4    7  27.71 
4  11  30.28 
4  15  33.32 

10.097 
10.117 
10.136 

20  56  18.5 

21  6  56.2 
21  17  56.1 

27.02 
26.12 
25.20 

3  19.89 
3  1387 
3    7.39 

0.240 
0.260 
0,278 

4  10  47.60 
4  14  44.15 
4  18  40.71 

Wed.^ 
Thur. 
Frid 
Sat 

28 
29 
30 
31 

4  19  36.81 
4  23  40.75 
4  27  45.12 
4  31  49.91 

10.155 
10.173 
10.190 
10.207 

21  27    5.9 
21  36  37.4 
21  45  46.5 
21  54  33.0 

24.28 
23.34 
22.40 
21.45 

3    0.46 
2  53.08 
2  45.26 
2  37.03 

0.297 
0.315 
0.334 
0.351 

4  22  37.27 
4  26  33.83 
4  30  30.38 
4  34  26.94 

Sun. 

32 

4  35  55.10 

10.224 

N.22    2  56.6 

+20.50 

2  28.40 

0.368 

4  38  23.50 

llOT«.- 

-The 

BemS<Uaineter  tor  Ma 

Em  Noon  no 

«7  be  BMumed  the  m 

uneaatbi 

It  ftkr  Apparent  Moon. 

Dlff.  for  1  bour. 
+9«.8565 
(Table  ill.) 

+  !»« 

LT«dt 

0  the  iMmrly  ohoiige  < 

nfdooUnati 

OD  imdiontes  fhat  nor 

thdecUna 

Aiont  are  inoreaslng. 
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MAY,  ISW. 


Ill 


AT  GREENWICH  MEAN  NOON. 


§ 

e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

S2 


i 


I 


121 
122 
123 

124 
125 
126 

127 
128 
129 

130 
131 
132 

133 
134 
135 

136 
137 
138 

139 
140 
141 

142 
143 
144 

145 
146 
147 

148 
149 
150 
151 

152 


THE  SUN»S 


True  LONGITTTDB. 


// 


?J 


40  43  41.2 

41  41  50.5 

42  39  57.9 

43  38  3.4 

44  36  7.3 

45  34  9.4 

46  32  9.8 

47  30  8.7 

48  28  6.1 

49  26  2.1 

50  28  56.8 

51  21  50.3 

52  19  42.5 

53  17  33.5 

54  15  23.4 

55  13  12.0 

56  10  59.4 

57  8  45.6 

58  6  30.7 

59  4  14.5 

60  1  57.0 

60  59  38.1 

61  57  17.9 

62  54  56.3 

63  52  33.3 

64  50  8.9 

65  47  43.1 

66  45  15.9 

67  42  47.3 

68  40  17.3 

69  37  46.1 

70  35  13.7 


// 


43  10.8 

41  20.0 
39  27.3 

37  32.7 
35  36.3 

33  38.3 

31  38.6 
29  37.4 
27  34.6 

25  30.4 
23  25.0 
21  18.4 

19  10.4 
17  1.2 
14  50.9 

12  39.4 

10  26.7 

8  12.7 

5  57.6 
3  41.2 
1  23.6 

59  4.6 
56  44.2 
54  22.4 

51  59.2 
49  34.7 

47  8.8 

44  41.4 

42  12.5 
39  42.3 
37  10.9 

34  38.4 


Diff.  for 
Ihoor. 


45.43 
45.35 
45.27 

45.19 
45.12 
45.a5 

44.96 
44.92 
44.86 

44.BI 
44.75 
44.70 

44.65 
44.60 
44.55 

44.60 
44.45 

44.40 

44.35 
44.30 
44.24 

44.16 
44.12 
44.07 

44.01 
43.95 
43.69 

43.64 
43.78 
43.73 
43.68 


143.63 


LATITUDB 


-0.37 

0.46 
0.52 

0.54 
0.53 
0.49 

0.43 
0.36 
0.24 

-0.11 

-f0.04 

0.18 

0.31 
0.44 
0.54 

0.63 
0.69 
0.71 

0.72 
0.69 
0.61 

0.52 
0.42 
0.30 

0.17 
+0.04 
-0.09 

0.20 
0.27 
0.33 
0.35 

-0.35 


Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 


Diff.  for 
Ihonr. 


0.0034993  +43.9 

.0036044  43.6 

.0037088  43.3 

.0038126'  43.1 

.0039158'  42.8 

.0040184  42.6 


.0041204 
.0042217 
.0043223 

.0044220 
.0045208 
.0046185 

.0047150 
.0048101 
.0049037 

.0049957 
.0050858 
.0051740 

.0052603 
.0053444 
.0054263 

.0055061 
.0055837 
.0056591 

.0057322 
.0058033 
.0058726 

.0059400 
.0060057 
.0060698 
.0061324 

0.0061936 


42.3 

42.0 
41.7 

41.3 
40.9 
40.4 

39.9 
39.3 
36.6 

37.9 
37.1 
36.3 

35.4 
34.5 
33.5 

32.6 
31.7 
30.9 

30.0 
29.2 
28.4 

27.7 
27.0 
26.4 
26.8 

+25.2 


HOTB :  A  oormpoodd  to  the  true  equinox  of  the  date,  A'  to  the  mean  equinox  of  Jannaty  CO. 


Hean  Time 

of 
Sidereal  0». 


E     m      8 

21  20  19.44 
21  16  23.53 
21  12  27.62 

21  8  31.71 
21  4  35.80 
21  0  89.69 

20  56  43.98 
20  52  48.07 
20  48  52.16 

20  44  56.25 
20  41  0.34 
20  37  4.43 

20  33  6.52 
20  29  12.61 
20  25  16.70 

20  21  20.79 
20  17  24.68 
20  13  28.97 

20  9  33.05 
20  5  37.14 
20  1  41.23 

19  57  45.32 
19  53  49.41 
19  49  53.50 

19  45  57.59 
19  42  1.68 
19  38  5.76 

19  34  9.65 
19  30  13.94 
19  26  16.03 
19  22  22.11 

19  18  26.20 


IMC  Cor  1  hoar. 
— 9".8296 
(TaUelL) 


IV. 


MAY,  1870. 


t7 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


SBMIDIAMBTBR. 


Koon. 


Midnight. 


1  16  4.2 

2  16  18.7 

3  16  31.3 

4  16  40.7 

5  16  45.3 

6  16  44.6 

7  16  38.5 

8  16  27.9 

9  16  14.1 

10  15  58.6 

11  15  42.8 

12  15  28.0 

13  15  14.9 

14  15  4.0 

15  14  55.6 

16  14  49.5 

17  14  45.8 

18  14  44.0 

19  14  44.2 

20  14  46.0 

21  14  49.3 

22  14  53.8 

23  14  59.4 

24  15  6.5 

25  15  14.8 

26  15  24.4 

27  15  35.2 

28  15  47.0 

29  15  59.4 

30  16  11.6 

31  16  22.8 

22  16  31.6 


16  11.5 
16  25.3 
16  36.5 

16  43.7 
16  45.6 
16  42.1 

16  33.7 
16  21.3 
16  6.4 

15  50.6 
15  35.1 
15  21.2 

15  9.2 
14  59.4 
14  52.2 

14  47.3 
14  44.7 
14  43.9 

14  44.9 
14  47.5 
14  51.4 

14  56.5 

15  2.8 
15  10.5 

15  19.4 
15  29.7 
15  41.0 

15  53.2 

16  5.6 
16  17.4 
16  27.5 

16  34.8 


HORIZONTAI.  PARALLAX. 


Koon. 


58  51.7 

59  45.1 

60  31.5 

61  5.8 
61  22.8 
61  20.1 

60  57.8 
60  18.9 
59  28.1 

58  31.1 
57  33.2 

56  38.8 

55  50.8 
55  10.9 
54  39.8 

54  17.5 
54  3.7 
53  57.5 

53  58.3 

54  4.9 
54  16.7 

54  33.2 

54  54.3 

55  20.1 

55  50.6 

56  25.8 

57  5,4 

57  48.8 

58  34.3 

59  19.3 

60  0.1 

60  32.5 


Diff.  for 
Ihonr. 


+2.39 
3.11 
1.71 

1.19 
+0.31 
-^.53 

1.29 
1.89 
2.28 

2.42 
2.36 
2.14 

1.84 
1.48 
l.U 

0.74 

0.41 

-0.10 

+0.16 
0.39 
0.59 

0.78 
0.98 
1.17 

1.37 
1.57 
1.73 

1.86 
1.90 
1.81 
1.55 

+1.11 


Midnlglit. 


// 


59  18.9 

60  9.5 

60  50.5 

61  16.7 
61  24.0 
61  11.3 

60  40.2 
59  54.6 
59    0.0 

58  2.0 
57  5.3 
56  13.9 

55  29.8 
54  54.3 
54  27.6 

54  9.6 
53  59.7 

53  57.1 

54  0.9 
54  10.2 
54  24.4 

54  43.1 

55  6.6 

55  34.7 

56  7.6 

56  45.1 

57  26.7 

58  11.4 

58  57.1 

59  40.5 

60  17.6 

60  44.2 


Diii:  for 
Ihonr. 


+2.23 
1.93 
1.43 

+0.71 

-O.ll 

0.93 

1.62 
2.12 
2.38 

2.41 
2.27 

2.00 

1.66 
1.30 
0.92 

0.57 
-0.25 
+0.04 

0.28 
0.49 
0.69 

0.88 
1.07 
1.27 

1.47 
1.65 
1.81 

1.90 
1.88 
1.70 
1.35 

40.82 


MERIDIAN  PA8BA0I. 


h      m 

8     1.0 

8  50.3 

9  41.5 

10  35.9 

11  34.4 

12  36.6 

13  41.2 

14  45.3 

15  46.1 

16  42.1 

17  32.9 

18  19.3 

19  2.4 

19  43.6 

20  23.9 

21  4.4 

21  46.2 

22  29.9 

28  16.1 

6 
0    4.9 


IMfll  for 
Ihonr. 


0 

1 

2 

3 
4 
5 


55.7 

47.7 
39.7 

30.7 
20.2 

8.2 


5  55.3 

6  42.5 

7  30.9 

8  22.0 

9  16.8 


m 
2.03 

2.09 

2.20 

2.35 
2.53 
2.66 

2.69 
2.62 
2.43 

2.22 

2.01 
1.85 

1.74 
1.69 
1.68 

1.71 
1.78 
1.87 

1.98 

2.08 

2.15 
2.17 
2.15 

2.09 
2.03 
1.97 

1.95 
1.98 
2.09 
2.20 

2.38 


AOB. 


Koon. 


d 
9.9 

10.9 
11.9 

12.9 
13.9 
14.9 

15.9 
16.9 
17.9 

18.9 
19.9 
20.9 

21.9 
22.9 
23.9 

24.9 
25.9 
26.9 

27.9 

28.9 

0.3 

1.3 
2.3 
3.3 

4.3 
5.3 
6.3 

7.3 

8.3 

9.3 

10.3 

11.3 
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MAY,  1879. 


V- 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  Asoenskm. 


Diff. 
forlm. 


DecIiDation. 


DiiZ: 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

J3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  1. 


b    m 

10  21 
10  23 
10  25 
10  27 
10  29 
10  32 
10  34 
10  36 
10  38 
10  40 
10  42 
10  44 
10  46 
10  49 
10  51 
10  53 
10  55 
10  57 
10  59 


11 
11 
11 
11 
11 


1 
4 

6 

8 

10 


28.29 
35.46 
42.68 
49.94 
57JJ5 

4.62 
12.04 
19.52 
27.07 
34.69 
42.38 
50.16 
58.02 

5.97 
14.01 
22.15 
30.39 
38.74 
47.20 
55.78 

4.48 

ia30 

22.25 
31.34 


8 

9.JJ99 
9.1J99 
3.]307 
3.1914 
2.1993 
9.1939 
9.1949 
9.1959 
9.1964 
9.1976 
9.1989 
9.1303 
9.1317 
9.1339 
9.1348 
9.1365 
9.1383 
9.1401 
9.1490 
9.1440 
9.1460 
9.1481 
9.1503 
9.1597 


N. 


O  / 

7  2 
6  47 
6  32 
6  17 
2 
47 
32 
16 
1 
46 
30 
15 


«/ 


N. 


6 
5 
5 
5 
5 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
1 
1 
1 
1 


59 
44 
28 
13 
57 
41 
26 
10 
54 
38 
23 
7 


29.6 
33.1 
33.4 
30.5 
24.4 
15.3 

3.2 
48.2 
30.3 

9.7 
46.4 
20.4 
51.9 
21.0 
47.7 
12.1 
34.3 
54.3 
12.3 
28.3 
42.4 
54.8 

5.5 
14.5 


FRIDAY  2. 


11  12 
11  14 
11  16 
11  19 
11  21 
11  23 
11  25 
11  27 
11  30 
11  32 
11  34 
11  36 
11  38 
11  40 
11  43 
11  45 
11  47 
11  49 
11  51 
11  54 
11  56 

11  58 

12  0 
12  3 
12    5 


40.571 
49.94 
59.46 

9.14 
18.98 
28.98 
39.14 
49.48 

0.00 
10.70 
21.59 
32.67 
43.94 
55.42 

7.11 
19.00 
31.11 
43.45 
56.01 

8.80 
21.8:^ 
35.09 
48.60] 

2.36 
16.371 


N. 
S. 


9.IS50 

9.1574 

9.1600 

9.1697 

9.1653 

9.1680 

9.1708 

9.1738 

9.1768 

9.J799 

9.1831 

9.1863 

9.1606 

9.1931 

3.1965 

9.9000 

2.9037 

9J075 

9.9113 

9J9J59 

9.9101 

9.9931 

9.2979 

9.3314  1 

9.9357  I  S. 


N. 


0  51 
0  35 
0  19 
0  3 
0  12 
0  28 
0  44 


1 
1 


0 
16 


I  32 


1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 


5 
5 


48 
4 
20 
36 
52 
8 
24 
40 
57 
13 
29 

4  45 

5  1 
17 
33 


22.01 
28.0 
32.7 
36.1 
21.7 
20.6 
20.5 
21.3 
22.9 
25.2 
28.1 
31.5 
35.4) 
39.6 
44.0 
48.6 
53.1 
57.6 
1.9, 

9.5 
12.6 
15.1' 
16.9 
17.8 


4.013 

4M8 

5.099 

5.075 

5.197 

5.177 

5.296 

5.974 

5.391 

5.36C 

5.411 

5.454 

5.406 

5.535 

5.574 

5.619 

5.648 

5.683 

5.717 

5.740 

5.779 

5.808 

5.836 

6.869 


15.887 
15.911 
15a»9 
15J»S3 
15.979 
15.990 
16.006 
16.090 
16.039 
16UM3 
16.053 
IUMI 
16.067 
16U)79 
16.075 
16.076 
16.075 
l6Jm 
16.069 
16.063 
16.056 
16.047 
16.036 
16U)33 
16.008 


Honr. 


Right  Asoenaion. 


Diff. 
forlm. 


DecUnatioo. 


DUK. 
forlm. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h 

12 
12 
12 


m 

5 
7 

9 


12  11 
12  14 
12  16 
12  18 
12  21 
12  23 
12  25 
12  27 
12  30 
12  32 
12  34 
12  37 
12  39 
12  41 
12  43 
12  46 
12  48 
12  50 
12  53 
12  55 
12  57 


SATURDAY  3. 


16.37 
30.64 
45.18 
59.98 
15.06 
30.41 
4a04 

1.95 
18.16 
34.66 
51.46 

8.56 
25.96 
43.67 

1.70 
20.05 
38.72 
57.71 
17.03 
36.68 
56.67 
17.00 
37.67 
58.69 


SUNDAY  4. 


13 
13 
13 
13 
13 


0 
2 
5 

7 
9 


13  12 
13  14 
13  16 
13  19 
13  21 
13  24 
13  26 
13  29 
13  31 
13  3:3 
13  36 
13  38 
13  41 
13  43 
13  46 
13  48 
13  51 
13  53 
13  56 
13  58 


20.061 
41.78 
3.85 
26.28 
49.07 
12.23 
35.75 
59.64 
23.90 
48.54 

i:i.55 

38.93 
4.69 
30.83 
57.35 
24.26 
51.55 
19.22 
47.28 
15.72 
44.55 
13.77 
43.37 
13.36 
43.74 


9.3901 
3.3640 
9.3708 
9.3768 
9.3899 
8.3890 
3.3951 
3.4013 
8.4075 
3.4137 
9.4199 
8.43B8 
9.4395 
2.4388 
2.4459 
9.4517 
2.4.'>80 
3.4644 
2.4708 
3.4779 
9.^637 
9.4909 
9.4966 
2.5031 
2.5095 


S. 


s. 


1  48 

2  3 
2  18 
2  33 

2  48 

3  3 
17 
32 

3  46 

4  1 
15 
30 
44 
58 
12 
26 
40 
53 

7 
6  21 
6  34 

6  47 

7  I 
7  14 
7  27 


3 
3 


4 
4 
4 
4 
5 
5 
5 
5 
6 


35.5 
38.0| 
3&6 
31.1 
21.4 
7.4 
48.9, 
25.8 
58.0 


25.4 

47.8 

5.1 

17.1 

2a8 

25.0 

20.5 

10.3 

54.1 

31.9 

3.6 

28.9 

47.8 

0J2 

5.9 

4.8 


16.006 
15.909 
15.973 
15JI63 
15J01 
15JN)6 
15.689 
15.tf3 
15.833 
15.799 
15.^8 
]5'.733 
15UUS 
15iS45 
15UI04 
15.561 
15.515 
15.467 
15.416 
lfi.364 
15.311 
15.S96 
15.197 
15.136 


1&073 

I4.M9 
14.873 
143» 
14.789 
14.653 
14.576 
14.487 
14.415 
14.331 
14.944 
14.156 
MUMS 
13.973 
13.878 
13.780 
134180 
13.579 
13.475 
13.368 
13.961 
13.151 
13.038 
13.933 


VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aeoenmon. 

• 

Dift 
for  Im. 

DeoUnatlon. 

Diff. 
for  1  in. 

Hoar. 

Right  Aaoensioii. 

Diff. 
for  1  m. 

DeolfaiAtloii. 

DiA 
for  1  in. 

1 

MO 

•NDA' 

y  5. 

WEDNESDAY  7. 

0 

h    m      • 

13  58  43.74 

• 

2.5085 

0      /      // 
S.  17  27    4.8 

19!993 

0 

b    n      • 

16    5  37.49 

• 
9.7408 

S.2I58    1.5 

5J837 

1 

14    1  14.50 

9.5159 

17  39  56.7 

19.806 

1 

16    8  22.00 

9.7490 

25    3  10.0 

5U>45 

2 

14    3  45.65 

9.5ifti3 

17  52  41.5 

19.688 

2 

16  11    a60 

9.7441 

25    8    6.9 

4.853 

3 

14    6  17.18 

ujmr 

18    5  19.2 

19JMS7 

3 

16  13  51.29 

9.7455 

25  12  52.3 

4.659 

4 

14    8  49.09 

9.5.%0 

18  17  49.5 

19.443 

4 

16  16  36.06 

9.7467 

25  17  26.0 

4.463 

5 

14  11  21.38 

2.5414 

18  30  12.4 

19.318 

5 

16  19  20.89 

9.7477 

25  21  47.9 

4.967 

6 

14  13  54.06 

2.5478 

18  42  27.7 

19.191 

6 

16  22    5.78 

9.7486 

25  25  58.1 

4.079 

7 

14  16  27.12 

9.5541 

18  54  35.3 

19.061 

7 

16  24  50.72 

9.7499 

25  29  56.6 

3.«n 

8 

14  19    0i»5 

9.5603 

19    6  ,35.0 

11.998 

8 

16  27  35.69 

9.7497 

25  33  43.3 

9JB81 

9 

14  21  34.35 

9.5665 

19  18  2a7 

11.795 

9 

16  30  20.68 

9.7500 

25  37  18.3 

3.485 

10 

14  24    8.53 

9.5797 

19  30  10.4 

11.659 

10 

16  33    5.69 

9.7909 

25  40  41.5 

3.988 

11 

14  26  43.08 

9.5788 

19  41  45.8 

llMl 

11 

16  35  50.70 

9.7900 

25  43  52.8 

3MI 

12 

14  29  17.99 

9.5849 

19  53  12.9 

ii.3ai 

12 

16  38  35.69 

9.7497. 

25  46  52.4 

9.895 

J3 

14  31  53.27 

9.5910 

20    4  31.6 

11.940 

13 

16  41  20.66 

9.7499 

25  49  40.2 

9.008 

14 

14  34  28.91 

9.5970 

20  15  41.7 

11.096 

14 

16  44    5.60 

9.7486 

25  52  lai 

9.500 

15 

14  37    4.91 

9.0099 

20  26  43.1 

10.950 

15 

16  46  50.49 

9.7477 

25  54  40.2; 

9.303 

16 

14  39  41.26 

2.6088 

20  37  35.7 

10.809 

16 

16  49  35.33 

9.7467 

25  56  52.5; 

9.107 

17 

14  42  17.96 

9.6146 

20  48  19.4 

10.66fi 

17 

16  52  20.10 

9.7455 

25  58  53.0; 

1.909 

18 

14  44  55.01 

9.0903 

20  58  54.0 

10.501 

18 

16  55    4.79 

9.7441 

26    0  41.6 

1.719 

19 

14  47  32.40 

9.oe9 

21    9  19.5 

10.348 

19 

16  57  49.:iJ} 

9.7495 

26    2  18J> 

1.517 

20 

14  50  10.12 

9U9I5 

21  19  35.7 

10.193 

20 

17    0  33.89 

9.7407 

26    3  43.6; 

1.391 

21 

14  52  48.18 

9.6371 

21  29  42.6 

10.036 

21 

17    3  18.27 

9.7387 

26    4  57.0 

1.195 

22 

14  55  26.57 

9.MM 

21  39  40.0 

9.8n 

22 

17    6    2.53 
17    8  46.66 

9.7366 

26    5  58.6 

0.930 

23 

14  58    5.27 

9.6477 

S.21  49  27.8 

9.716 

23 

9.7348 

S.26    6  48.6 

0.730 

TU] 

E8DA 

T  6. 

THl 

[BSD. 

^Y  8. 

0 

15    0  44.291 

9J689 

S.21  59    .'x9| 

9J»3 

0 

17  U  30.64 

9.7317 

S.26    7  26.9 

0.641 

1 

15    3  23.62 

9.6581 

22    8  34.2 

9.390 

1 

17  14  14.46 

9.7969 

26    7  53.5 

0.347 

2 

15    6    3.26 

9.6639 

22  17  52.7 

9.995 

2 

17  16  58.11 

9.7901 

26    8    8.6 

-0.155 

3 

15    8  43.20 

9.6681 

22  27    1.2 

9.058 

3 

17  19  41.59 

9.7930 

26    8  12.1 

400138 

4 

15  11  23.43 

2Ur798 

22  35  59.6 

8.888 

4 

17  22  24.87 

9.7197 

26    8    4.0 

0.931 

5 

15  14    liM 

9.6775 

22  44  47.8 

8.718 

5 

17  25    7.95 

9.7109 

26    7  44.4 

0.492 

6 

15  16  44.73 

9.6891 

22  53  25.7 

8.546 

6 

17  27  50.82 

9.7197 

26    7  ia4 

0JI19 

7 

15  19  25.7i> 

9.6806 

2:3    1  53.3 

8.373 

7 

17  30  33.47 

9.7088 

26    6  31.0 

0.809 

8 

15  22    7.12 

9.6809 

23  10  10.4 

8.198 

8 

17  33  15.88 

9.7048 

26    5  37.2 

0J»1 

9 

15  24  48.70 

2.6951 

23  18  17.0 

8.029 

9 

17  35  58.05 

9.7007 

26    4  32.1 

1.178 

10 

15  27  30.5:3 

2U»99 

23  26  laO 

7.844 

10 

17  3^  39.97 

9.6066 

26    3  15.8 

1.305 

11 

15  30  12.60 

9.7039 

23  33  58.3 

7UM4 

11 

17  41  21.6:1 

9.6991 

26    1  4a3 

1.551 

12 

15  32  54.M1 

9.7070 

23  41  32.7 

7.483 

12 

17  44    3.02 

9.6875 

26    0    9.7 

1.736 

13 

15  35  37.44 

2.7107 

23  48  5a3 

7.309 

13 

17  46  44.13 

9.6897 

25  58  20.0 

1J90 

14 

15  38  .0.1!) 

2.7149 

23  56    9.0 

7.191 

14 

17  49  24.95 

9.6777 

25  56  19.3 

9.100 

15 

15  41     3.14 

9.7175 

24    3  10.8 

6.938 

15 

17  52    5.46 

9.0796 

25  54    7.7 

9.984 

16 

15  43  4a29 

9.7907 

24  10    1.5 

6  753 

16 

17  54  45.66 

9.0674 

25  51  45.2 

9.465 

17 

15  46  29.63 

9.7938 

24  16  41.1 

6.566 

17 

17  57  25..55 

9UMB1 

25  49  11.9 

9.644 

18 

15  49  13.15 

9.7967 

24  23    d.4 

6.378 

18 

18    0    5.11 

9.0566 

25  46  27.9 

9.609 

19 

15  51  56.84 

9.7995 

24  29  26.5 

6.191 

19 

18    2  44.34 

9.6509 

25  43  33.2 

9J0O 

20 

15  54  40.69 

9.7391 

24  35  32.3 

6.003 

20 

18    5  23.22 

93451 

25  40  28.0 

3.174 

21 

15  57  24.69 

9.7345 

24  41  26.8 

5.813 

21 

18    8     1.75 

9.6399 

25  37  12.3 

3.349 

22 

16    0    8.83 

2.7367 

24  47    9.9 

5.629 

22 

18  10  39.92 

9.6339 

25  33  46.1 

3.599 

23 

16    2  5;).10 

2.7388 

24  52  41.5 

5.430 

23 

18  13  17.73 

9UH70 

25  30    9.6 

34»3 

24 

16    5  37.41^ 

2.7408 

S.24  58     1.5 

5.937 

24 

18  15  55.16 

.  9.0907 

S.25  26  22.9 

3.008 

80 
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VII. 


GREENWICH  MEAN  TITVfE 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

DecUnstion. 

Diff. 
forlm. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

forlm. 

FI 

IIDA^ 

if  9. 

SUNDAY  11. 

h     m      • 

• 

o         /           // 

II 

h     m      s 

1 

c       «       « 

// 

0 

18  15  55.16 

SiftW? 

S.?.o  26  22.9 

3.863 

0 

20  13    a32 

9.9489 

S.  19  35  15.1 

10.199 

1 

18  18  32.21 

94U43 

25  22  26.0 

4.039 

•1 

20  15  17.97 

9.9409 

19  25    5.1 

lojni 

2 

18  21    8.87 

S.e078 

25  18  19.0 

4.900 

2 

20  17  32.15 

9.9394 

19  14  49.8 

10.999 

3 

18  23  45.14 

8.6019 

25  14    2.0 

4.366 

3 

20  19  45.86 

9.9947 

19    4  29.2 

10.386 

4 

18  26  21.01 

3J)944 

25    9  35.1 

4.530 

4 

20  21  59.11 

9.9169 

18  54    a5 

10.470 

5 

18  28  56.47 

9.5876 

25    4  58.4 

AJSSa 

5 

20  24  11.89 

9.9089 

18  43  32.8 

10.559 

6 

18  31  31.52 

9.5807 

25    0  12.0 

4.854 

6 

20  26  24.21 

9.9015 

18  32  57.2 

10.634 

7 

18  34    6.15 

9.5737 

24  55  15.9 

5.014 

7 

20  28  36.07 

9.1939 

18  22  ia7 

10.715 

8 

18  36  40.36 

9.5665 

24  50  10.3 

5.172 

8 

20  30  47.48 

9.1863 

18  11  31.4 

10.793 

9 

18  39  14.13 

9.5599 

24  44  55.3 

5.398 

9 

20  32  58.43 

9.1787 

18    0  41.5 

10.870 

10 

18  41  47.46 

9.5519 

24  39  30.9 

5.483 

10 

20  35    8.93 

9.1713 

17  49  47.0 

10.947 

11 

J  8  44  20.36 

9JS446 

24  33  57.3 

5.636 

11 

20  37  18.99 

9.1640 

17  38  47.9 

11.099 

12 

18  46  52.61 

9.5371 

24  28  14.6 

5.788 

12 

20  39  28.61 

9.1566 

17  27  44.4 

ujm 

13 

18  49  24.81 

9.5996 

24  22  22.8 

5.838 

13 

20  41  37.78 

9.1493 

17  16  :36.6 

11.165 

14 

18  51  56.36 

9.5890 

24  16  22.0 

6.087 

14 

20  43  46.52 

9.1481 

17    5  24.6 

1I.S35 

15 

18  54  27.45 

9.5143 

24  10  12.4 

6.933 

15 

20  45  54.83 

9.1349 

16  54    8.4 

lUYK) 

16 

18  56  58.08 

9.5066 

24    3  54.0 

6.379 

16 

20  48    2.71 

9.1978 

16  42  48.2 

11.370 

17 

18  59  28i24 

9.4888 

23  57  26.9 

6.598 

17 

20  50  10.17 

9.1907 

16  31  24.0 

11.437 

18 

19    1  57.94 

9.4911 

23  50  51.3 

6.664 

18 

20  52  17.20 

9.1137 

16  19  55.8 

11J09 

19 

19    4  27.17 

9.4839 

23  44    7Ji 

6.8D4 

19 

20  54  2a81 

9.1068 

16    8  2a7 

11.565 

20 

19    6  55.92 

9.47£9 

23  37  14.8 

6.949 

20 

20  56  30.02 

9.1001 

15  56  48.0 

UJW. 

21 

19    9  24.19 

9.4673 

23  30  14.1 

7.(r79 

21 

20  58  35.82 

9.0933 

15  45    a7 

11485 

22 

19  11  51.99 

9.4S89 

23  23    5.3 

7.913 

22 

21    0  41.21 

9.0665 

15  33  25.8 

11.745 

23 

19  14  19.31 
SATl 

9.4519 

[JRDJ 

S.23  15  48.5 
iT  10. 

7JM7 

23 

21    2  4a20l 

Mo: 

9.0798 

NDAl 

S.15  21  39^ 
I  12. 

11JB93 

0 

19  16  46.14 

9.4«39 

S.23    8  2a7 

7.478 

0 

21    4  50.79 

9U)738 

S.15    9  49.4 

11.858 

1 

19  19  12.49 

9.43S1 

23    0  51.1 

7.608 

1 

21    6  54.99 

9.0667 

14  57  56.2 

11J14 

2 

19  21  38.35 

9.4969 

22  53  10.8 

7.736 

2 

21    8  58.60 

9.0603 

H  45  59.7 

11J68 

3 

19  24    3.72 

9.4187 

22  45  22.8 

7.863 

3 

21  11    2.23 

9.0540 

14  34    0.0 

19JD91 

4 

19  26  28.60 

9.4106 

22  37  27.2 

7J>87 

4 

21  13    5.28 

9UM77 

14  21  57,2 

19JI79 

5 

19  28  52.99 

9.40S5 

22  29  24.3 

8.109 

5 

21  15    7.95 

9.0414 

14    9  51.3 

19J93! 

6 

19  31  16.90 

9.3043 

22  21  14.1 

8.930 

6 

21  17  10.25 

9.0359 

13  57  42.4 

19.179 

7 

19  33  40.31 

9.3861 

22  12  56.7 

8.350 

7 

21  19  12.18 

9.0999 

13  45  30.6 

19.990 

8 

19  36    3.23 

9.3779 

22    4  32.1 

8.468 

8 

21  21  13.75 

%Mm 

13  33  16.0 

19JB66 

9 

19  38  25.66 

9.3697 

21  56    0.5 

8.584 

9 

21  23  14.96 

9.0179 

13  20  58.7 

19.311 

10 

19  40  47.59 

9.3614 

21  47  22.0 

8408 

10 

21  25  15.82 

9.0114 

13    8  38.7 

19.396 

]] 

19  43    9.03 

9.a'>39 

21  38  36.7 

8.810 

11 

21  27  16J)3 

9.0057 

12  56  16.0 

19.400  , 

12 

19  45  29.98 

9..')451 

21  29  44.8 

8J»0 

12 

21  29  16.50 

9.0000 

12  43  50.7 

19.449 

13 

19  47  50.44 

9.3369 

21  20  46.3 

0U»9 

13 

21  31  16.33 

1.9943 

12  31  23.0 

19.489 

14 

19  50  10.41 

9.3987 

21  11  41.3 

9.137 

14 

21  33  15.82 

1.9887 

12  18  52.9 

19.599 

15 

19  52  29.88 

9.3204 

21    2  29.8 

9.944 

15 

21  35  14.98 

1J639 

12    6  20.4 

19.561 

J6 

19  54  48.86 

9.3193 

20  53  12.0 

9.348 

16 

21  37  laei 

1.9779 

11  53  45.(i 

19.588 

17 

19  57    7.36 

9.3043 

20  43  48.0 

9.450 

17 

21  39  12.33 

1.9797 

11  41    8.6 

19.634 

18 

19  59  25.38 

9.9969 

20  34  18.0 

9.550 

18 

21  41  10.53 

1.9674 

11  28  29.5 

19.670 

19 

20    1  42.91 

9.9881 

20  24  42.0 

9.650 

19 

21  43    8.42 

1J699 

11  15  48.2 

19.705 

20 

20    3  59.95 

9.9800 

20  15    0.0 

9.748 

20 

21  45    6.00 

1.9679 

11    3    4i> 

19,737 

21 

20    6  16.51 

9.9790 

20    5  12.2 

9.843 

21 

21  47    3JJ8 

1.9599 

10  .50  19.7 

19.769 

22 

20    8  3259 

9.3640 

19  55  18.8 

9.938 

24 

21  49    0.26 

1.9479 

10  37  32.6 

19.801 

23 

20  10  48.19 

9.9561 

19  45  19.7 

10.031 

23 

21  50  56.95 

1.9494 

10  24  4a6 

19.839 
19.861 

24 

20  13    3.32 

9.9489 

S.  19  a5  15.1 

10.1»i 

24 

21  52  53.35 

1.9377 

B.10  11  52^ 

VIII. 


MAY,  1879. 


81 


GREENWICH  MEAN  TIME. 

• 

TUE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

sight  AMenaioD. 

Diff. 
forlxn. 

1 

Deollnation. 

JHtt. 
forlm. 

Hour. 

Right  Amensioii. 

Diff. 
forlm. 

BeoiinAUon. 

Dift. 
forlm. 

TUI 

J5SDA 

Y  18. 

THUESDAY  15. 

h    Bi      • 

t 

--        o        '       J'^ 

n 

h    m      •      1    • 

Q         t          t* 

It 

0 

21  52  53.35 

1.9377 

S.10  11  52.8 

19.861 

0 

23  21  55.64 

1.8090 

N.  0  22  23.5 

13J»3 

1 

21  54  49.47 

1J390 

9  59    0.3 

19.889 

1 

23  23  43.7:) 

18011 

0  35  39.0 

13.953 

2 

21  56  45.31 

1JQ84 

9  46   ai 

19.017 

2 

23  25  31.77 

1.8009 

0  48  53.8 

13.949 

3 

21  58  40.88 

1.9S39 

9  33  10.3 

19JM3 

3 

23  27  19.76 

1.7994 

1    2    8.0 

13.931 

4 

22    0  36.18 

1.9196 

9  20  12.9 

19.968 

4 

23  29    7.70 

1.7987 

1  15  21.5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  KIGHT  ASCENSION  AND  DECLINATION. 
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20 

12  29  58.86 

9.9107 

8  37  41.9 

15.197 

21 

12  32  12.01 

9.9918 

8  52  48.6 

15U)93 

22 

12  34  25.47 

9.9970 

9    7  53.1 

15.057 

23 

12  36  39.25 

9.9393 

9  22  55.4 

15.019 

24 

12  38  53^ 

9:9377 

S.  9  37  55.4 

14.960 

^.       1 
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GBEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Star's  Name 

P.L 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

inb. 

of 

vit. 

of 

IXh. 

of 

1 

Positioii. 

Diff. 

Diff. 

Diff. 

Die 

SCN 

W. 

113  50  55 

9677 

O          /         /« 

115  28-  6 

9650 

O         /         /« 

117    5  41 

9641 

118  43  41 

900 

Venus 

W. 

79  29  37 

9731 

81    5  36 

9719 

82  42    0 

9699 

84  18  50 

9673 

Pollux 

w. 

44    3    8 

9394 

45  46  51 

9373 

47  31    4 

9354 

49  15  45 

9334 

Spica 

E. 

47  31  17 

93&6 

45  46  39 

9339. 

44    1  36 

9399 

42  16    9 

9306 

Antares 

E. 

93  13  39 

9345 

91  28  45 

9396 

89  43  26 

9310 

87  57  41 

9983 

3 

Venus 

W. 

92  29  21 

9589 

94    8  41 

9564 

95  48  26 

9546 

97  28  35 

9530 

Pollux 

W. 

58    6  10 

9949 

59  53  35 

9995 

61  41  26 

9908 

63  29  42 

9109 

Regius 
Spica 

W. 

21    4  13 

9951 

22  51  25 

9999 

24  39  10 

9908 

26  27  25 

9190 

E. 

33  23    1 

9W9 

31  35  16 

9915 

29  47  11 

9909 

27  58  46 

9190 

Antares 

E. 

79    2  40 

9909 

77  14  26 

9193 

75  25  48 

9177 

73  36  46 

9109 

3 

VenuB 

W 

105  54  58 

9459 

107  37  19 

9438 

109  19  59 

9495 

111    258 

9419 

Pollux 

W. 

72  36  55 

9118 

74  27  27 

9104 

76  18  20 

9000 

78    9  32 

9060 

ReguluB 

W. 

35  35  22 

9107 

37  26  10 

9003 

39  17  20 

9080 

41    8  50 

9088 

Antares 

E. 

64  25  59 

9001 

62  34  46 

9079 

60  43  14 

9066 

58  51  23 

9065 

4 

Pollux 

W. 

87  29  48 

909O 

89  22  35 

9089 

91  15  35 

9015 

93    8  46 

9009 

Regulun 

W. 

50  30  50 

9016 

52  24    0 

9007 

54  17  23 

1090 

56  10  59 

1909 

Antares 

E. 

49  27  57 

9006 

47  34  32 

1998 

45  40  55 

1901 

43  47    7 

1985 

a  AquiliB 

E. 

102  33  50 

9616 

100  55  17 

9600 

99  16  22 

958(7 

97  37    9 

9575 

5 

Pollux 

W. 

102  36  40 

1990 

104  30  30 

1980 

106  24  22 

1988 

108  18  15 

1980 

ReguluB 

W. 

65  41  11 

1971 

€7  35  31 

1960 

69  29  54 

1068 

71  24  19 

1067 

Antares 

E. 

34  16    1 

1965 

32  «1  31 

1963 

30  26  59 

1063 

28  32  26 

1063 

a  Aquil» 

E 

89  17  54 

9545 

87  37  44 

9545 

85  57  33 

9547 

84  17  25 

9561 

6 

Regius 
Spica 

W. 

80  56    5 

1970 

82  50  13 

1983 

84  44  14 

1988 

8638    7 

1004 

W. 

26  56    8 

1099 

28  49  44 

9001 

30  43  17 

9003 

32  36  46 

9007 

a  Aquil» 

E. 

75  58  57 

9600 

74  20    2 

9616 

72  41  29 

9635 

71    3  ^ 

9656 

Fomalhaut 

E. 

100  29    3 

9303 

98  44  50 

9376 

97    0  39 

9378 

95  16  32 

9389 

Maro 

E. 

106  33  52 

9901 

104  45  26 

9906 

102  57    8 

9919 

101    8  59 

9919 

Jupiter 

E. 

108  46  24 

9099 

106  53  35 

9034 

105    0  54 

9030 

103    8  2! 

9045 

7 

Reffulus 
Spica 

W. 

96    4  41 

9037 

97  57  18 

9047 

99  49  39 

9058 

101  41  43 

9070 

W. 

42    2    2 

9043 

43  54  29 

9063 

45  46  41 

9063 

47  38  37 

9074 

a  AquiliB 

E. 

63    1    2 

9803 

61  26  38 

9849 

59  53    4 

9883 

58  20  24 

9030 

Fomalhaut 

R 

8638    2 

9493 

64  55    0 

9436 

63  12  16 

9460 

81  29  52 

9466 

Mars 

E. 

92  11    0 

9909 

90  24    5 

9974 

86  37  27 

9986 

86  51    7 

«08 

Jupiter 
a  Pegasi 

E. 

93  48  18 

9066 

91  56  58 

9007 

90    5  54 

9108 

88  15    7 

tt90 

E. 

107  55    8 

9909 

106    6  44 

9910 

104  18  31 

9918 

102  30  30 

9997 

8 

Spica 

W. 

56  53  41 

9139 

58  43  41 

9154 

60  33  18 

9170 

62  22  31 

9]fl6 

a  Aquilra 

E. 

50  53  19 

3930 

49  27  45 

3307 

48    342 

8393 

46  41  17 

3485 

Fomalhaut 

E. 

73    4    7 

9566 

71  24  26 

9501 

69  45  16 

9017 

66    6  46 

9645 

Mars 

E. 

78    4  J7 

9371 

76  20    0 

9387 

74  36    6 

9403 

72  62  36 

9400 

Jupiter 

E, 

79    6    5 

9)88 

77  J7  20 

9904 

75  28  58 

9990 

73  41    0 

8996 

a  Pegasi 

E. 

93  34  21 

9988 

91  48    4 

9309 

90    2    8 

9318 

88  16  35 

9334 

9 

Spica 

W, 

71  22  35 

9969 

73    9  20 

9987 

74  55  39 

9306 

76  41  31 

8303 

Antares 

W. 

25  35  16 

9964 

27  22    8 

S989 

29    6  34 

9300 

30  54  34 

9318 

Fomalhaut 

E. 

60    4  13 

9811 

58  29  59 

9860 

56  56  36 

9801 

55  24    6 

9936 

Mars 

£. 

64  21  25 

9613 

62  40  30 

9533 

61    0    2 

9553 

59  20    2 

8573 
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GBEEl^WICH  MEAN  TIME. 

LUNAK  DIBTAHCES. 

§5 

Star's  Name 

P.L. 

P.L 

P.L. 

P.L. 

and 

Midnight 

of 

XVh. 

of 

XVfflh. 

of 

XXIh. 

of 

Position. 

^ 

Diir. 

Diir. 

Diff. 

Diff. 

1 

Suif 

W. 

O          t        II 

120  2:3    5 

90M 

122    0  54 

9587 

o         1      n 

123  40    7 

9570 

Oil! 

125  19  43 

9563 

Veniis 

w. 

85  56    6 

9655 

87  33  47 

9636 

89  11  53 

9617 

90  50  25 

9599 

Pollux 

w. 

51     0  55 

S315 

52  46  33 

9996 

54  32  38 

4BJ77 

56  19  11 

2360 

Spica 

E. 

40  30  18 

S989 

38  44    3 

9974 

36  57  25 

9958 

35  10  24 

9943 

AiitareB 

E. 

86  11  31 

2975 

84  24  55 

9958 

82  37  54 

9249 

80  50  29 

9236 

3 

Venus 

W. 

99    9    7 

S513 

100  50    2 

9497 

10-2  31  19 

2489 

104  12  58 

9«7 

Pollux 

w. 

65  18  22 

8176 

67    7  2t) 

9160 

68  56  54 

9145 

70  46  44 

9139 

Regalus 

w. 

28  16    8 

9179 

.30    5  18 

9154 

31  54  55 

9137 

33  44  57 

919a 

Spica 

E. 

26  10    3 

9179 

24  21     3 

9160 

22  31  48 

9161 

20  42  21 

w& 

Antares 

E, 

71  47  21 

9147 

69  57  34 

9139 

68    7  24 

9118 

m  16  52 

9104 

d 

Venoa 

W. 

112  46  15 

9400 

114  29  49 

9380 

116  13  40 

9378 

117  57  46 

9308 

Pollux 

W. 

80    1    2 

9068 

81  52  50 

9058 

83  44  54 

9048 

85  37  14 

2030 

Regulus 

W, 

43    0  39 

9066 

44  52  46 

9044 

46  45  11 

9033 

48  37  53 

9094 

Antares 

E. 

56  59  14 

9044 

55    6  48 

S034 

53  14    6 

9094 

51  21    9 

SOU 

4 

Pollux 

W. 

95    2    6 

9003 

96  55  35 

1990 

98  49  11 

1095 

100  42  53 

1999 

Regulus 

W. 

58    4  46 

lOW 

59  58  42 

1989 

61  52  45 

1977 

63  46  55 

1974 

Antares 

E. 

41  53    9 

1979 

39  59    2 

1975 

38    4  48 

1070 

36  10  27 

1967 

a  Aquil» 

E. 

95  57  40 

9565 

94  17  57 

9557 

92  38    3 

9551 

90  58    1 

SS48 

5 

Pollux 

W. 

no  12    7 

1990 

112    5  57 

1993 

113  59  43 

1096 

115  53  24 

SOOO 

Regulus 

W. 

73  18  45 

1968 

75  13  10 

1970 

77    7  32 

1979 

79    1  51 

1975 

Antares 

E. 

26  37  53 

J963 

24  43  21 

1965 

22  48  52 

1068 

20  54  27 

1972 

a  Aquilse 

E. 

82  37  22 

9556 

80  57  27 

9564 

79  17  42 

9574 

77  38  11 

S586 

6 

Regulus 

W. 

88  31  50 

9001 

90  25  22 

9009 

92  18  42 

son 

94  11  49 

2697 

Spica 

W. 

34  30    9 

9019 

36  23  24 

9010 

38  16  29 

9096 

40    9  2:2 

2035 

a  Aquiltt 

E. 

69  25  43 

9680 

67  48  36 

9706 

66  12    4 

2736 

64  36  12 

2768 

Fomalbaut 

E. 

93  m  31 

9387 

91  48  37 

9393 

90    4  52 

9409 

88  21  20 

2412 

Mars 

E. 

99  21     0 

9996 

97  33  11 

9934 

95  45  34 

9943 

93  58  10 

2252 

Jupiter 

E. 

101  15  57 

9099 

99  23  44 

9059 

97  31  42 

9068 

95  89  53 

2(Fn 

7 

Regulus 

W. 

103  33  28 

9068 

105  24  54 

9096 

107  16    0 

9109 

109    6  45 

2124 

Spica 

W. 

49  30  16 

9086 

51  21  37 

9098 

53  12  39 

9119 

55    3  20 

S125 

a  Aqiiila 

E. 

56  48  43 

9960 

55  18    5 

3084 

53  48  a5 

3004 

52  20  18 

3158 

Fomalliaut 

E. 

79  47  51 

9483 

78    6  14 

9509 

76  25    3 

9599 

74  44  20 

2543 

Mars 

E. 

85    5    5 

9311 

83  19  22 

iSfiS 

81  33  59 

9:130 

79  48  57 

2356 

Jupiter 

E. 

86  24  39 

9133 

84  34  30 

9T46 

82  44  41 

9158 

80  55  12 

2174 

a  Pegast 

E, 

100  42  43 

9987 

98  55  11 

9348 

97    7  56 

2961 

95  20  59 

S974 

8 

Spica 

W. 

64  11  21 

9901 

65  59  47 

9918 

67  47  48 

9935 

69  35  24 

9969 

a  Aquil» 

E. 

45  20  36 

3S87 

44    1  47 

3699 

42  44  59 

3893 

41  30  21 

3960 

Fomalhaut 

E. 

66  28  52 

9675 

64  51  38 

9705 

63  15    5 

2738 

61  39  16 

9773 

Mars 

E. 

71    9  30 

9438 

69  26  49 

9456 

67  44  34 

9475 

66    2  46 

9494 

Jtipiter 

a  Pegasi 

E. 

71  53  26 

9959 

70    6  16 

9970 

68  19  32 

9987 

66  33  14 

9905 

E. 

86  31  25 

9350 

84  46  39 

9368 

83    2  19 

9387 

81  18  26 

9406 

9 

Spica 

W. 

78  26  57 

9349 

80  11  56 

9360 

81  56  28 

9379 

83  40  3d 

9397 

Ajitares 

W. 

32  40    7 

9337 

34  25  13 

9355 

36    9  52 

9373 

37  54    5 

9399 

Fonialhatit 

E. 

53  52  31 

9989 

52  21  56 

3083 

50  52  24 

3006 

49  23  !f7 

3143 

Mars 

E. 

57  40  30 

9993 

56    1  26 

9614 

54  22  50 

ysA 

52  44  43 

9657 
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OEEENWICH  MEAN  TIME. 

• 

■ 

LUNAR  DIRTANCES. 

h 

Star's  Nmba 

P.L. 

P.L. 

P.L. 

P.L. 

9 

and 

Noon. 

of 

liP. 

of 

VPi. 

of 

IXb. 

of 

Positioii. 

Diir. 

Diff. 

Diff. 

Diii: 

Jupiter 
a  regasi 

E. 

o       /      // 

64  47  22 

9803 

63    156 

9940 

O           /       /' 

61  16  57 

9361 

0         t       It 

59  32  26 

9380 

E. 

79  35    0 

9405 

77  52    1 

0445 

76    9  31 

9466 

74  27  30 

9487 

Saturn 

E. 

97  15  32 

9390 

95  30  15 

9847 

93  45  24 

9365 

92    0  59 

9384 

Suw 

E. 

134  49  52 

9907 

133  10  53 

9615 

131  32  19 

9633 

129  54    9 

9899 

10 

Spica 

W. 

65  24  12 

9417 

87    7  23 

9435 

88  50    8 

9454 

90  32  26 

9473 

Antares 

W. 

39  37  51 

9411 

41  21  10 

9430 

43    4    2 

9440 

44  46  27 

9468 

Fomalhaut 

E. 

47  56  39 

3904 

46  30  34 

3970 

45    5  47 

3340 

43  42  22 

3417 

Jupiter 

E. 

50  56  45 

9477 

49  15    0 

9496 

47  33  44 

9518 

45  52  56 

9530 

Mars 

E. 

51    7    5 

9078 

49  29  56 

9080 

47  53  15 

9791 

46  17    3 

9744 

a  Pegasi 

E. 

66    5    1 

9001 

64  26    7 

9095 

62  47  46 

9650 

61    9  59 

9676 

Saturn 

E. 

83  25  36 

9478 

81  43  52 

9407 

80    2  35 

»17 

78  21  46 

9537 

Surf 

E. 

121  49  38 

9747 

120  14    1 

9760 

118  38  49 

9766 

117    4    3 

9606 

11 

Antares 

W. 

53  11  56 

9561 

54  51  45 

9580 

56  31    8 

9597 

58  10    7 

9615 

Jupiter 

E. 

37  36    4 

9043 

35  58    7 

9664 

34  20  39 

9686 

32  43  40 

9707 

Mars 

E. 

38  23  25 

9866 

36  50  10 

9880 

35  17  25 

9903 

33  45  10 

9997 

a  PegaRi 

E. 

53    9  56 

9815 

51  35  47 

9845 

50    2  17 

9876 

48  29  27 

9000 

Satui*n 

E. 

70    4  23 

9034 

68  26  14 

9853 

66  48  31 

9679 

65  11  14 

9691 

Son 

E, 

109  16  40 

9005 

107  44  27 

9094 

106  12  39 

9943 

104  41  15 

9069 

12 

Antares 

W. 

66  19    0 

9709 

67  55  37 

9719 

69  31  52 

9735 

71    7  46 

9750 

Mars 

E. 

26  11  49 

3000 

24  42  50 

3000 

23  14  28 

3193 

21  46  46 

3158 

a  Pegasi 

E. 

40  56  12 

3090 

39  27  57 

3140 

38    0  36 

3188 

36  34  12 

3930 

Saturn 

E. 

57  11  10 

9780 

55  36  24 

9805 

54    2    2 

9899 

52  28    3 

9840 

Surf 

E. 

97  10    9 

3055 

95  41    4 

3079 

94  12  20 

3000 

92  43  58 

3107 

13 

Antares 

W. 

79    2  13 

9895 

80  36    9 

9838 

82    9  47 

9859 

83  43    8 

9065 

a  Aquile 

W. 

36  57  11 

9004 

37  54    3 

4885 

38  52  46 

4749 

39  53  10 

4633 

Saturn 

E. 

44  44    0 

9931 

43  12  21 

9960 

41  41    5 

9968 

40  10  12 

9085 

Suif 

E. 

85  27  10 

3187 

84    0  45 

3iD9 

82  34  38 

3917 

81    8  49 

3931 

14 

Antares 

W. 

91  25  50 

9094 

92  57  38 

9835 

94  29  12 

9046 

96    033 

9DS6 

a  AquiloB 

W. 

45  15  39 

4941 

46  23  26 

4180 

47  32    5 

4136 

48  41  32 

4090 

Saturn 

E* 

32  41  35 

3084 

31  13    6 

3105 

29  45    3 

3190 

28  17  28 

3154 

a  Arietis 

E. 

56  38  56 

9040 

55    736 

9050 

53  36  32 

9971 

52    5  43 

9989 

Suif 

JCif 

74    3  43 

3900 

72  39  27 

3307 

71  15  24 

3310 

69  51  34 

3330 

15 

a  Aquilse 

W. 

54  38  29 

3999 

55  51  26 

3807 

57    4  49 

3874 

58  18  35 

3864 

a  Arietis 

E. 

44  34  55 

3039 

43    5  22 

3049 

41  36    1 

3051 

40    652 

3060 

Suit 

E. 

62  55  26 

3370 

61  32  45 

3387 

60  10  14 

3300 

58  47  52 

3409 

16 

a  AquiltB 

W. 

64  32  11 

3779 

65  47  42 

3761 

67    325 

3740 

68  19  20 

3738 

Fomalhaut 

W. 

40    043 

4190 

41  10  25 

4063 

42  21    3 

4019 

43  32  31 

3064 

Jupiter 
a  Arietis 

W. 

24  37  22 

3167 

26    4  11 

3164 

27  31    3 

3169 

28  57  58 

3160 

E. 

32  43  54 

3106 

31  15  52 

3116 

29  48    2 

3197 

28  20  25 

3138 

Suit 

E, 

51  58    3 

3436 

50  36  27 

3449 

49  14  58 

3447 

47  53  35 

3458 

17 

a  AquiUe 

W. 

74  41  25 

•jQVCT 

75  58  14 

3699 

77  15  10 

3680 

78  32  12 

3080 

Fomalhaut 

W. 

49  40  23 

3785 

50  55  41 

3757 

52  11  28 

3739 

53  27  41 

3709 

Jupiter 
a  Pegasi 

W. 

36  12  48 

3158 

37  39  48 

3158 

39    6  48 

3157 

40  33  49 

3157 

W. 

27    3  41 

3916 

28  16  45 

3839 

29  31    7 

3773 

30  46  37 

3716 

Son 

E. 

41    7  56 

347S 

39  47    2 

3477 

38  26  12 

3480 

37    5  26 

3483 

J 


XVI. 
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GREENWICH  MEAN  TIME. 

liUNAB  DlBTANCSa 

Day  of  the 

Star's  Kama 
Mid 

Midniffht. 

P.L. 

of 

XVh. 

P.L. 
ot 

XVIUIi. 

P.L. 
of 

XXIb. 

P.L. 
of 

Po«itioii. 

o 

Difll 

BiC 

Dili. 

Dur. 

9 

Japiler 
a  Pegasi 

E. 

sf4S^ 

9SM 

56    4  47 

9419 

5l2l'39 

9436 

0          /       // 

52  38  58 

9458 

E. 

7!2  45  58 

ma 

71    4  57 

9581 

69  24  27 

95S8 

67  44  28 

9677 

Baturn 

E. 

90  17    1 

»403 

88  33  30 

9«1 

86  50  25 

9440 

85    7  47 

9459 

Sun 

E. 

128  16  94 

9679 

126  39    4 

9860 

125    2  10 

9706 

123  25  41 

9798 

10 

Spica 

W. 

92  14  17 

9489 

93  55  42 

9511 

95  36  40 

9530 

97  17  12 

9548 

Antaies 

W. 

46  28  25 

9487 

48    9  56 

9600 

49  51     1 

9S04 

51  31  41 

9549 

Fomalhaut 

E. 

42  20  25 

8600 

41    0    1 

8801 

39  41  17 

3091 

38  24  20 

3799 

Jupiter 

E. 

44  12  37 

9690 

42  32  46 

9680 

40  53  23 

9601 

39  14  29 

9699 

Mars 

E. 

44  41  21 

9760 

43    6    8 

9788 

41  31  24 

9811 

39  57  10 

9833 

a  Pegasi 

E. 

59  32  47 

9709 

57  56  10 

9790 

5620    8 

9756 

54  44  43 

9785 

Saturn 

E. 

76  41  24 

9K0 

75    1  29 

9575 

7322    0 

9905 

71  42  58 

96J5 

SlTK 

E. 

115  29  43 

9a» 

113  55  49 

9S49 

112  22  21 

9866 

110  49  18 

9885 

U 

Antares 

W. 

59  48  41 

9630 

61  26  51 

9061 

63    437 

9668 

64  42    0 

9685 

Jupiter 

E. 

31    7  10 

flat 

29  31  10 

9798 

27  55  40 

9778 

26  20  41 

9801 

Mars 

E. 

32  13  26 

9869 

30  42  13 

99n 

29  11  32 

3008 

27  41  23 

3031 

a  Pegasi 

E. 

46  57  19 

9M9 

45  25  54 

99n 

43  55  13 

3014 

42  25  18 

3064 

Saturn 

E. 

63  34  22 

9710 

61  57  56 

9730 

60  21  56 

9748 

58  46  21 

9787 

SUH 

E. 

103  10  15 

foei 

101  39  39 

3000 

100    9  26 

3018 

96  39  36 

3037 

13 

Antares 

W. 

72  43  20 

9700 

74  18  33 

9781 

75  53  26 

9790 

77  27  59 

9611 

Mars 

E. 

20  19  47 

8198 

18  53  36 

3944 

17  28  19 

3986 

16    4    3 

3369 

a  Pegasi 

E. 

35    8  49 

8994 

33  44  31 

3366 

32  21  24 

3493 

30  59  34 

3497 

Saturn 

R 

50  54  27 

9660 

49  21  15 

.9877 

47  48  27 

9806 

46  16    2 

9913 

Suit 

K 

91  15  57 

8194 

89  46  16 

3140 

88  20  55 

8156 

86  53  53 

3179 

13 

Antares 

W. 

85  16  12 

9878 

86  48  59 

9890 

88  21  31 

9901 

89  53.48 

9013 

a  AquiliB 

W. 

40  55    6 

4538 

41  58  26 

4440 

43    3    3 

4373 

44    8  49 

4308 

Saturn 

E. 

38  39  41 

8004 

37    933 

3093 

35  39  49 

3043 

34  10  30 

3063 

Sun 

E. 

79  43  17 

3945 

78  18    1 

3858 

76  53    0 

3970 

75  28  14 

3983 

14 

Antares 

W. 

97  31  42 

9905 

99    239 

9974 

100  33  25 

9969 

V 

102    4    0 

9091 

a  Aquile 

W. 

49  51  43 

4040 

51    2  34 

4013 

52  14    1 

3980 

53  26    0 

3060 

Saturn 

E. 

26  50  24 

8188 

25  23  53 

3911 

23  57  57 

3944 

22  32  40 

3984 

a  Arietis 

E. 

50  35    8 

9008 

49    4  46 

3003 

47  34  37 

3013 

46    4  40 

3089 

Sun 

E. 

68  27  57 

8940 

67    4  32 

3351 

65  41  19 

3360 

64  18  17 

3370 

15 

a  Ai^nikB 
a  Anetis 

W. 

50  32  42 

8835 

60  47    8 

3817 

62    1  53 

3801 

63  16  54 

3780 

E« 

38  37  54 

3080 

37    9    7 

3978 

35  40  31 

3066 

34  12    7 

3007 

Sun 

E. 

57  25  38 

3410 

56    3  33 

3417 

54  41  36 

3493 

53  19  46 

3430 

16 

a  Aquile 

W. 

69  35  27 

8798 

70  51  44 

3790 

72    8  10 

8719 

73  24  44 

3706 

Fomalhaut 

W. 

44  44  46 

3801 

45  57  44 

3888 

47  11  22 

3847 

48  25  36 

3815 

Jupiter 
a  Arietis 

W. 

30  24  55 

8100 

31  51  52 

3190 

33  18  50 

3156 

34  45  49 

3156 

E. 

2653    1 

8148 

25  25  51 

3109 

23  58  56 

3177 

22  32  19 

3194 

Sun 

E. 

46  32  17 

8457 

45  11    5 

3409 

43  49  58 

3465 

42  28  55 

3460 

17 

a  Aquiln 

W. 

79  49  20 

8878 

81    6  33 

3879 

82  23  50 

3066 

83  41  11 

Fomalhaut 

W. 

54  44  18 

3688 

56    1  18 

3087 

57  18  40 

3640 

58  36  22 

3639 

JuDiter 
0  Pegasi 

W, 

42    050 

8158 

43  27  52 

3155 

44  54  55 

3154 

46  21  59 

3153 

W. 

32    3    7 

3887 

33  20  29 

8893 

34  38  38 

3585 

35  57  29 

3560 

Sun 

E. 

35  44  4^ 

3467 

34  24    4 

3480 

33    329 

3404 

31  42  58 

3497 

90 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

y 

Star's  Kama 

P.L. 

P.L. 

P.L. 

1 

P.L. 

18 

and 

Noon. 

of 

ITP>. 

of 

Vlh. 

of 

IXh. 

of 

Position. 

Diir. 

Oiir. 

Piff. 

Diir. 

a  Aquil» 

W. 

8l58  35 

3668 

86  16    3 

3660 

87  33  33 

3658 

88  51    5 

3066 

Fomalhaut 

W. 

59  54  22 

3615 

61  12  40 

3500 

62  31  15 

3586 

6350    5 

3578 

Jupiter 

w. 

47  49    5 

3151 

49  16  13 

3150 

50  43  22 

3148 

52  10  33 

3147 

a  Pegasi 

w. 

37  16  58 

3519 

38  37    1 

3491 

39  57  35 

3467 

41  18  36 

3444  1 

Sun 

E. 

30  22  30 

3500 

29    2    6 

3505 

27  41  47 

3509 

26  21  33 

3514 

23 

Sun 

W. 

25  11  59 

3340 

26  35  24 

3397 

27  59    4 

3314 

29  22  59 

3309 

Rej^lus 
Spica 

E. 

61    7  42 

S931 

59  36    3 

9985 

58    4  16 

9918 

56  32  20 

9911 

E. 

115  11  12 

9891 

118  39  32 

9993 

112    7  42 

9916 

110  35  43 

9908 

24 

Sun 

W. 

36  26    2 

3944 

37  51  19 

3993 

39  16  49 

3999 

40  42  32 

3911 

Re^us 
Spica 

E. 

48  50  23 

9874 

47  17  31 

9887 

45  44  30 

9859 

44  11  18 

9851 

E. 

102  53  21 

9866 

101  20  21 

9860 

99  47  11 

9858 

98  13  50 

9843 

25 

Sun 

W. 

47  54  26 

8154 

49  21  30 

3143 

50  48  47 

'3138 

52  16  18 

3119 

Reffulus 
SpK»i 

E. 

36  22  44 

9810 

34  48  29 

9809 

83  14    4 

9795 

31  89  29 

9786 

E. 

90  24  12 

9797 

88  49  40 

9787 

87  14  55 

9777 

85  39  57 

8706 

26 

Sun 

W. 

59  37  34 

3056 

61    6  35 

3046 

62  35  51 

3038 

64    5  23 

3019 

Venus 

W* 

20  14  10 

3114 

21  42    2 

3103 

23  10    8 

3000 

24  38  30 

3076 

Spica 

E. 

77  41  40 

9713 

76    5  18 

9709 

74  28  41 

9601 

72  51  49 

9679 

27 

Sun 

W. 

71  37  18 

9961 

73    8  27 

9898 

74  39  58 

9984 

76  11  47 

9909 

Venus 

W. 

32    4  32 

3007 

33  34  36 

9903 

35    4  58 

9978 

36  35  38 

9964 

Pollux 

W. 

27  11    6 

9739 

28  47    4 

9707 

30  23  35 

9684 

32    0  37 

9669 

Spica 

E. 

64  43  28 

9610 

63    4  59 

9606 

61  26  12 

9588 

59  47    8 

9680 

Antares 

E. 

110  26  56 

9611 

108  48  16 

9599 

107    9  19 

9585 

105  30    4 

9579 

28 

Sun 

W. 

83  55  32 

9835 

85  29  14 

9890 

87    3  16 

9806 

88  37  37 

9788 

Venus 

W. 

44  13  35 

9880 

45  46    8 

9874 

47  19    0 

9859 

48  52  12 

9643 

Pollux 

W. 

40  12  45 

9506 

41  52  28 

9547 

43  82  36 

9530 

45  13    8 

9513 

Spica 

E. 

51  27  20 

9S1S 

49  46  27 

9509 

48    5  16 

9488 

46  23  46 

9475 

Ajitares 

E. 

97    9  14 

9505 

95  28    7 

9481 

98  46  41 

9477 

92    4  55 

9408 

29 

Sun 

W. 

96  34  28 

9713 

96  10  51 

9697 

99  47  35 

9689 

101  24  39 

9806 

Venus 

W. 

56  43  16 

9785 

58  18  30 

9749 

59  54    5 

9738 

61  30    1 

9718 

Pollux 

W. 

53  41  39 

9431 

55  24  30 

9415 

57    7  44 

9398 

58  51  21 

9389 

Re^uluB 
Spica 

W. 

16  41  45 

94ff7 

18  23  44 

9440 

20    6  21 

9416 

21  49  33 

9394 

E. 

37  51  33 

9408 

36    8  10 

9396 

34  24  29 

9388 

32  40  30 

8371 

Ajitares 

E. 

83  31    6 

9301 

81  47  19 

9377 

80    8  11 

9368 

78  18  42 

9848 

30 

Sun 

W. 

109  35    9 

9591 

111  14  16 

9577 

112  53  43 

9589 

114  33  30 

8548 

Venus 

W. 

69  34  49 

9641 

71  12  48 

9016 

72  51    8 

9611 

74  29  48 

8506 

Pollux 

W. 

67  34  58 

9907 

69  20  47 

9893 

71    6  57 

9370 

72  53  27 

9966 

Regulus 

W. 

30  32  47 

9909 

32  18  43 

9987 

84    5    2 

9971 

35  51  44 

9956 

Antares 

E. 

69  81  11 

9978 

67  44  40 

9964 

65  57  48 

9951 

64  10  36 

8937 

31 

Sun 

W. 

122  57  12 

9488 

124  38  50 

9470 

126  20  46 

9458 

128    2  59 

9446 

Venus 

W. 

8248    2 

96S7 

84  28  37 

9515 

86    929 

9508 

87  50  39 

9490 

Pollux 

W. 

81  50  58 

9900 

83  89  25 

9188 

85  28  10 

917S 

87  17  13 

9165 

Regulus 

W. 

44  50  37 

9187 

46  39  24 

9174 

48  28  30 

91fli 

50  17  55 

815^ 

Antares 

E. 

55    9  44 

9174 

53  20  38 

9163 

51  31  14 

9151 

49  41>82 

8140 

a  Aquile 

E. 

107  34  26 

9806 

106    0    8 

9786 

104  25  20 

97» 

102  50    3 

8748 

xvin. 
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GREENWICH  MEAN  TIME. 

» 

LUNAR  DISTANCES. 

18 

star's  Ifame 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midniffht. 

of 

XVb. 

of 

xvnih. 

of 

XXIb. 

of 

Position. 

o 

Biir. 

DUt 

Dill. 

Diil. 

a  AquikB 

W. 

O           i        fi 

90    8  39 

38S6 

0          in 

91  26  14 

3654 

92  43  50 

3654 

9l    126 

3656 

Fonudhaut 

W. 

65    9  10 

8550 

66  28  29 

3547 

67  48    1 

3536 

69    7  45 

3086 

Jupiter 
aPegan 

w* 

53  37  46 

3145 

55    5    1 

3143 

56  32  19 

3141 

57  59  39 

3138 

w. 

42  40    3 

3493 

44    1  54 

3403 

45  24    7 

3385 

46  46  41 

3368 

Sun 

E. 

25    1  24 

3519 

23  41  21 

3585 

22  21  25 

3534 

21     ]  lis 

3544 

23 

Sun 

W. 

30  47    8 

3190 

32  11  31 

3978 

33  36    8 

3967 

35    0  58 

3955 

Rej^us 
Spica 

£. 

55    0  15 

9904 

5328    1 

8807 

51  55  38 

9880 

50  23    5 

9888 

E. 

109    3  34 

9901 

107  31  16 

8803 

105  58  48 

9885 

104  26  10 

9676 

24 

Sun 

W. 

42    8  28 

3900 

43  34  37 

3188 

45    1    0 

3177 

46  27  36 

3166 

Re^us 
Spica 

E. 

42  37  5G 

9843 

41    4  24 

9835 

39  30  41 

9807 

37  56  48 

8818 

E. 

96  40  18 

9834 

95    6  34 

98» 

93  32  39 

9816 

91  58  32 

9806 

25 

Sun 

W. 

53  44    4 

3108 

55  12    4 

3006 

56  40  19 

8063 

58    8  49 

8071 

Re^ulus 
Spica 

E. 

30    4  43 

9778 

28  29  47 

9771 

26  54  41 

9764 

25  19  26 

9757 

£. 

84    4  45 

9756 

82  29  20 

9746 

80  53  41 

9735 

79  17  48 

9794 

26 

Sun 

W. 

65  35  12 

3006 

67    5  17 

9003 

68  35  38 

9079 

70    6  17 

9065 

Venus 

W. 

26    7    9 

3063 

27  36    4 

3040 

29    5  16 

'3035 

30  34  45 

3091 

Spica 

E. 

71  14  41 

9067 

69  37  17 

9655 

67  59  37 

8643 

66  21  41 

9631 

27 

Sun 

W. 

77  43  55 

9804 

79  16  22 

9880 

80  49    7 

9866 

82  22  10 

9851 

VeDUB 

W. 

38    636 

9040 

39  37  53 

9885 

41    9  28 

9090 

42  41  22 

9905 

Pollux 

W. 

33  38    8 

9641 

35  16    7 

9691 

36  54  34 

9601 

38  33  27 

9583 

Spica 

E. 

58    7  46 

9567 

5628    6 

9565 

54  48    9 

9549 

53    7  54 

9588 

Antares 

E. 

103  50  31 

9550 

102  10  39 

9546 

100  30  29 

9533 

98  50    1 

9510 

28 

Sun 

W. 

90  12  19 

S774 

91  47  21 

9750 

93  22  43 

974) 

94  58  25 

9788 

Venus 

W. 

50  25  44 

9898 

51  59  36 

9811 

53  33  49 

9796 

55    8  22 

9780 

Pollux 

W. 

4654    3 

9480 

48  35  22 

9479 

50  17    5 

8469 

51  59  11 

8447 

Spica 

E. 

44  41  57 

9461 

42  59  49 

8448 

41  17^ 

8435 

39  34  37 

8491 

E. 

90  22  50 

9440 

88  40  25 

8434 

86  57  39 

8480 

85  14  33 

9405 

29 

Sun 

W. 

103    2    4 

9651 

104  39  50 

9636 

106  17  56 

8881 

107  56  22 

9606 

Venus 

W. 

63    6  17 

9709 

64  42  54 

9687 

66  19  52 

9679 

e7  57  10 

9656 

Pollux 

W. 

00  35  21 

9367 

62  19  43 

9353 

64    4  26 

9337 

65  49  31 

9389 

Regius 
Spica 

W. 

23  33  17 

9378 

25  17  30 

9355 

27    2  10 

9337 

28  47  16 

9310 

E. 

30  56  14 

9359 

29  11  41 

9348 

27  26  51 

9337 

25  41  45 

iUSti 

Aiitares 

E. 

76  33  53 

9334 

74  48  43 

8390 

73    3  13 

9306 

71  17  22 

9909 

ao 

Sun 

W. 

116  13  37 

9534 

117  54    3 

9B90 

119  34  48 

9507 

121  15  51 

9404 

Venus 

W. 

76    8  48 

9589 

77  48    8 

9568 

79  27  47 

9554 

81     7  45 

9540 

Pollux 

W. 

74  40  17 

8958 

76  27  28 

9938 

78  14  59 

9995 

80    2  49 

9919 

Regiilns 

W. 

37  38  48 

9941 

39  26  14 

9997 

41  14    1 

9913 

43    2    9 

9900 

Antares 

E. 

62  23    4 

8894 

60  35  13 

8811 

58  47    2 

9188 

56  58  32 

8186 

31 

Sun 

W. 

129  45  28 

9436 

131  28  12 

9496 

133  11  10 

9416 

134  54  22 

8406 

Venus 

W, 

89  32    6 

9479 

91  13  49 

9467 

92  55  48 

9457 

94  38    2 

8447 

Pollux 

W. 

89    633 

9155 

90  56    9 

9145 

92  46    0 

9135 

94  36    6 

9196 

Regulus 

W. 

52    7  37 

9130 

53  57  36 

9198 

55  47  52 

9118 

57  38  23 

8100 

Antares 

E. 

47  51  33 

9199 

46    1  18 

9119 

44  10  48 

9110 

42  20    4 

8100 

a  AquilflB 

E. 

101  14  19 

9794 

99  38  11 

9707 

98    1  41 

9698 

96  24  51 

9679 

92 


JUNE,  1879. 


AT  GEEENWICH  APPARENT  NOON. 


■8 


I 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun.. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 


1 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bl|^  A  aoensloD. 


Dilf.  for 
Ihonr. 


h      m       B 

4  35  54.68 
4  40  0.29 
4  44    6.29 

4  48  12.64 
4  52  19.33 

4  56  26.37 

5  0  33.74 
5  4  41.42 
5    8  49.38 

5  12  57.61 
5  17  6.09 
5  21  14.81 

5  25  23.73 
5  29  32.80 

5  33  42.13 

5  37  51.55 
5  42  1.08 
5  46  10.69 

5  50  20.35 

5  54  30.0: 

d    dc?    0*7.  fU 

6  2  49.42 
6  6  59.03 
6  11    8.57 

6  15  18.00 
6  19  27.29 
6  23  36.42 

6  27  45.39 
6  31  54.14 
6  .%    2.66 


6  40  10.94  10.339 


0.225 
0.*i41 
0.256 

0.271 
0.286 
0.299 

0.312 
0.325 
0.337 

0.348 
0.358 
0.367 

0.376 
0.383 

0.389 

0.393 
0.397 
0.400 

0.402 
0.402 
0.402 

0.400 
0.397 
0.393 

0.389 
0.3a3 
0.376 

0.368 
0.369 
0.349 


Apparent 
Declination. 


// 


N.22  2  55.9 
22  10  56.6 
22  18  34.1 

22  25  48.2 
22  32  39.01 
22  39  6.2 

22  45  9.5 
22  50  49.0 

22  56  4.6 

23  0  55.9 
23  5  22.9 
23  9  25.6 

23  13  3.8 
23  16  17.4 

23  19  6.4 

23  21  30.7 
23  23  30.3 
23  25  5.1 

23  26  15.1 
23  27  0.3 
23  27  20.5 

23  27  15.8 
23  26  46.3 
23  25  52.1 

23  24  33.1 
23  22  49.5 
23  20  41.3 

23  18  8.5 
23  15  11.3 
23  11  49.6 

N.23  8  3.6 


t>iir.  for 
1  hoar. 


+20.50 
19.54 
18.57 

17.60 
16.62 
15.63 

14.64 
13.64 
12.64 

11.63 

10.62 

9.60 

8.58 
7.55 

6.52 

5.49 
4.46 
3.43 

2.39 

1.36 

+  0.32 

-  0.71 
1.73 
2.76 

8.78 
4.81 

5.84 

6.86 
7.88 
6.90 


Semi- 
diameter. 


5  48.38 
5  48.25 
5  48.12 

5  47.99 
5  47.87 
5  47.75 

5  47.63 
5  47.52 
5  47.41 

5  47.30 
5  47.20 
5  47.10 

5  47.00 
5  46.91 
5  46.83 

5  46.75 

1^  46.67 

5  46.60 

5  46.54 
5  46.48 
5  46.43 

5  46.38 
5  46.34 
5  46.30 

5  46.27 
5  46.24 
5  46.22 


5  4620 
5  46.19 
5  46.18 


-9.92   15  46.17 


Sidereal 

Time 

of  the 

Semi- 

diamettf 

passing 

the 
Merid. 

iao. 


68.41 
68.47 
68.52 

68.57 
68.62 
68.66 

68.70 
68.74 
68.78 

68.81 
68.84 
68.87 

68.90 
68.92 

68.93 

68.95 
68.96 
68-97 

68.98 
68.98 
68.98 

68.98 
68.97 
68.96 

68.94 
68.93 
68.91 

68.89 
68.86 
68.83 

68.80 


Bquattonof 

Tlma, 

tote 

nbtnuted 


Apparent 
Time. 


m      8 

2  28.42 
2  19.39 
2    9.97 

2  0.21 
150.10 
139.64 

I2a86 
1  17.78 
1    6.40 

0  54.76 
0  42.87 
0  30.75 

0  18.45^ 
0    5.89 


TTTSS 

0  19.62 
0  32.57 
0  45.58 

0  58.65 

1  11.75 
124.86 

137.94 
150.95 

2  3.89 

2  16.72 
2  2942 
2  41.97 

2  54.33 

3  6.50 
3  18.43 

3  30.12 


DIAfor 
1  hour. 


0.368 
0.384 
0.399 

0.414 
0.429 
0.442 

0.455 
0.467 
0.479 

0.490 
0.500 
0.509 

0  518 
0.535 

0.532 

0.537 
0.541 
0.544 

0.546 
0.546 
0.546 

0.544 
0.541 
0.537 

0.538 
0.526 
0.519 

0.511 
0.502 
0.492 

0.481 


Von.— Mean  Time  of  the  Semidiameter  passing  may  be  foond  by  sabtraotlng  0".19  from  the  Sidsraal  Ttme. 

+  prefixed  to  the  hourly  chango  of  declination  indicatea  that  north  deolinations  are  inorqaaing; 

—  that  they  are  deoreaaing. 
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AT  GREENWICH  MEAN  NOON. 


« 

o 


Mon. 
Tues, 

Wed. 
Thur. 
Frid. 

Sat. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

San. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

IG 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
SO 

81 


THE  SUN'S 


Apparent 
Ri^t  AflcenaioD. 


"Ti   in   aT" 

4  35  55.10 
4  40  0.69 
4  44  6.66 


4  48 
4  52 
4 


1298 
19.65 


id  ?6  66 


5  0  34.00 
5  4  41.64 
5  8  49.57 

5  12  57.77 
5  17  6.22 
5  21  14.90 

5  25  23.78 
5  29  32.87 

5  33  42.11 

5  37  51.49 
5  42  0.99 
5  46  10.56 

5  50  20.19 
5  54  29.85 

5  58  39.51 

6  2  49.141 
6  6  58.71 
6  11  8.21 

6  15  17.60 
6  19  26.86 
6  23  35.96 

6  27  44.88 
6  31  53.60 
6  36  2.09 


6  40  10.34   10.838 


Dlff.  for 
1  hour. 


8 

I0.2d4 
10.^0 
I0.Q55 

10.870 
10.285 
10.398 

10.311 
10.384 
10.336 

10.347 
10.357 
10.366 

10.375 
10.382 

10.388 

10.392 
L0.396 
10.399 

10.401 
10.401 
10.401 

[0.399 
10.396 
10.392 

10.388 
10.382 
10.375 

10.867 
10.358 
[0.348 


AppairmU 
DeoUnfttion. 


N.22 
22 
22 


2 
10 

18 


// 


56.6 
57.3 
34.7 


Difltfor 
Ihoar. 


22  25  48.8 
22  32  39.5 
22  39    6.6 

22  45  9.9 
22  50  49.3 

22  56    4.8 

23  0  56.0 
23  5  23.0 
23    9  25.7 

23  13  3.8 
23  16  17.4 

23  19     6.4 

23  21  30.7 
23  23  30.3 
23  25    5.1 


23  26  15.1     3.39 


23  27     0.3 


+20.50 
19.54 
18.57 

17.60 
16.62 
15.63 

14.64 
13.64 
12.64 

11.63 

10.62 

9.60 

8.58 
7.55 

6.52 

5.49 
4.46 
3.43 


1.36 


28  27  20.5+  0.32 


23  27  15.8-  0.71 
23  26  46.3  1.73 
28  25  52.1     2.76 

23  24  33.2  3.78 
23  22  49.7  4.81 
23  20  41.6     5.84 


23  18     8.9     6.86 

23  15  11.7     7.88 

23  11  50.1     8.90 

N.23  8    4.2-9.92 


BqQfttkm  of 

Time, 

tob$ 

added  to 


tubtradUd 

Mean 
Time, 


m 


8 


2  28.40 

2  19.37 

2  9.95 

2  0.19 

1  50.08 

1  39.63 

1  28.85 

1  17.77 

1  6.39 

0  54.75 

0  42.86 

0  30.74 

0  18.42 

0  5.89 


D  6.80 

0  19.62 

0  3256 

0  45.57 

0  58.64 

1  11.74 
1  24.85 

1  37.92 

1  50.93 

2  3.87 

2  16.70 

2  29.40 

2  41.95 

2  54.31 

3  6.47 
3  18.40 

3  30.09 


Difflfor 
Ibonr. 


8 

0.368 
0.384 
0..')99 

0.414 
0.429 
0.442 

0.455 
0.467 
0.479 

0.490 
0.500 
0.509 

0.518 
0.525 

0532 

0.537 
0.541 
0.644 

• 

0.546 
0.546 
0.546 

0.544 
0.54) 
0.537 

0.532 
0.526 
0.519 

0.511 
0.502 
0.492 

0.461 


Bideraal 

Time, 

or 

Right  A8oeii8iuii 

of 

Mean  &im. 


"E      m       8 

4  38  23.50 
4  42  20.06 
4  46  16.61 

4  50  13.17 
4  54  9.73 

4  58  6.29 

5  2  2.85 
5  5  59.41 
5  9  55.96 

5  18  52.52 
5  17  49.08 
5  21  45.64 

5  25  42.20 
5  29  38.76 

5  33  35.31 

5  37  31.87 
5  41  28.43 
5  45  24.99 

5  49  21.55 
5  53  18.11 

5  57  14.66 

6  1  11.22 
6  5  7.78 
6  9  4.34 

6  13  0.90 
6  16  57.46 
6  20  54.01 

6  24  50.57 
6  28  47.13 
6  32  43.69 

6  36  40.25 


Note.— The  SemidiameterSor  Mean  Noon  may  be  asiomed  the  same  as  that  fat  Apparent  Noooa 

+  prafixed  tofbe  Iwnrly  ohange  of  declination  indicates  that  north  deolinationa  are  inoreasiaff ; 

—  tliat  they  are  deoreaaing. 


DiiT.  for  1  hour. 
+9«.8566 
(Table  IIL) 
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ILL 


1 

1 

• 

AT  GBEE14  WIGH  MEAN  NOON. 

Day  of  the  Month. 

1 
1 

THE  SUN'S 

Logarithm 

of  the 

Badina  Vector 

of  the 

Diitfor 
Ihoor. 

Mean  Time 

of 
SUtorealOk. 

True  LONOrCDDE. 

Diif.  for 
Ihonr. 

LATITUDE. 

X 

V 

1 

2 
3 

152 
153 
154 

70  35  13.7 

71  32  40.2 

72  30    5.6 

34  38.4 
32    4.7 
29  29.9 

143!63 
143.58 
143.54 

-d.'35 
0.32 
0.27 

0.0061936 
.0062535 
.0063122 

+3S.3 
34.7 
34.3 

h     m      a 

19  18  26.20 
19  14  30.29 
19  10  34.38 

4 
5 
6 

155 
156 
157 

73  27  29.9 

74  24  53.2 

75  22  15.6 

26  54.0 
24  17.2 
21  39.4 

143.49 
143.45 
143.42 

0.17 
-0.07 
+0.06 

0063696 
.0064258 
.0064807 

83.7 
33.1 
33.6 

19    6  38.46 
19    2  42.55 
18  58  46.64 

7 
8 
9 

158 
159 
160 

76  19  37.2 

77  16  58.2 

78  14  18.7 

19    0.8 
16  21.6 
13  42.0 

143.31) 
143.37 
143.35 

0.19 
0.34 
0.47 

.0065343 
.0065865 
.0066373 

23.0 
31.4 
30.8 

18  54  50.73 
18  50  54.81 
18  46  58.90 

10 
11 
12 

161 
162 
163 

79  11  38.8 

80  8  58.4 

81  6  17.5 

11     1.9 
8  21.3 
5  40.2 

143.33 
143.31 
143.99 

0.60 
0.70 
0.80 

.0066865 
.0067340 
.0067797 

20.1 
19.4 
18.6 

18  43    2.99 
18  39    7.08 
18  35  11.16 

■ 

13 
14 
15 

164 
165 
166 

82  3  36.2 

83  0  54.6 
83  58  12.6 

2  58.7 

0  16.9 

57  34.7 

143.37 
143.35 
143.34 

0.86 
0.88 
0.87 

.0068233 
.0068648 
.0069041 

17.8 
16.9 
15.9 

18  31  15.25 
18  27  19.34 
18  23  23.43 

16 
17 
18 

167 
168 
169 

84  55  80.3 

85  52  47.6 

86  50    4.5 

54  52.2 
52    9.3 
49  26.0 

143.23 
143.31 
143.19 

0.84 
0.79 
0.70 

.0069411 
.0069756 
.0070076 

14.9 
13.9 
13.8 

18  19  27.51 
18  15  31.60 
18  11  35.69 

19 
20 
21 

170 
171 
172 

87  47  21.0 

88  44  37.1 

89  41  52.8 

46  42.3 
43  58.3 
41  13.8 

143.18 
143.16 
143.14 

0.60 
0.48 
0.35 

.0070369 
.0070636 
.0070878 

11.7 

10.6 

9.5 

18    7  39.78 
18    3  48.87 
17  59  47.96 

22 
23 
24 

173 
174 
175 

90  39    7.9 

91  36  22.4 

92  33  36.4 

38  28.7 
35  43.0 
32  56.8 

143.13 
143.09 
143.07 

0.21 
+0.08 
-0.02 

.0071094 
.0071285 
.0071451 

8.5 
7.5 
6.5 

17  55  52.05 
17  51  56.13 
17  48    0.21 

25 
26 
27 

176 
177 
178 

93  30  499 

94  28    2.9 

95  25  15.4 

30  10.2 
27  23.0 
24  35.3 

143.05 
143.03 
143.01 

0.12 
0.18 
0.22 

.0071593 
.0071713 
.0071813 

5.4 

4.6 
3.8 

17  44    4.30 
17  40    8.39 
17  36  12.48 

28 
29 
30 

179 
180 
181 

96  22  27.5 

97  19  39.1 

98  16  50.4 

21  47.2 
18  58.7 
16    9.8 

143.99 
143.98 
143.96 

0.23 
0.20 
0.14 

.0071893 
.0071954 
.0071999 

3.0 
3.3 
1.5 

17  32  16.56 
17  28  20.65 
17  24  24.74 

31 

182 

99  14     1.4 

13  20.6 

143.95 

-0.08 

0.0072029 

+  0.9 

17  20  28.88 

Dlft  lor  1  hoar. 

MOTKt  A< 

Dorresponda  to  tbe  tnt 

0  eqnfaMZ  of  th 

e  date,  A' t 

o  the  iiMan  eq 

uinox  of  Jaiiiiar, 

fO'.a 

— 9".829ff 

(Tahlen.) 
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1 

GREENWICH  MEAN  TIME, 

■ 

THE  MOON'S 

1 

1         II 

•BMIDIAMBTKB. 

HOBIZOHTAL 

PARALLAX. 

MBRIDIAir  PAltAOB. 

AOB. 

Noon. 

Kidnight. 

IToon. 

Difll  for 
Ibonr. 

Midnight. 

BUSElfor 
Ihour. 

DUtim 
Ihonr. 

Koon. 

I 

2 
3 

16  3L6 
16  36.9 
16  37.9 

16  34.8 
16  38.0 
16  36.6 

60  325 
60  52.1 
60  55.6 

•fl.ll 
•fO.49 
-0.21 

60  44.2 
60  56.0 
60  50.8 

+0".83 
+0.15 
-0.68 

h     m 

9  16.8 

10  16.1 

11  19.2 

m 
2.38 

2.57 

2.69 

d 
11.3 

12.3 

13.3 

4 
5 
6 

16  34.1 
16  25.9 
16  14.0 

16  30.5 
16  20.3 
16    7.1 

60  41.7 
60  11.5 
59  27.9 

0.93 
1.56 

2m 

60  28.5 
59  51.2 
59    2.6 

1.26 
1.61 
2.17 

12  24.2 

13  27.9 

14  27.7 

2.70 
2.58 
2.38 

14.3 
15.3 
16.3 

7 
8 
9 

15  59.8 
15  44,7 
15  30.0 

15  52.3 
15  37.3 
15  23.1 

58  35.9 
57  40.5 
56  46.4 

2.26 
2.31 
2.17 

58     8.3 
57  13.0 
56  21.0 

2.31 
2.26 
2.05 

15  22.4 

16  12.1 
16  57.6 

2.16 
1.97 
1.83 

17.3 
18.3 
19.3 

10 
11 
12 

15  16.6 
15    5.4 
14  56.5 

15  10.7 
15    0.6 
14  53.1 

55  57.2 
55  15.7 
54  43.3 

1.90 
1.55 
1.15 

55  35.4 
54  58.3 
54  30.7 

1.73 
1.35 
0.94 

17  40.3 

18  21.5 

19  2.2 

1.74 
1.70 
1.71 

20.3 
21.3 
22.3 

13 
14 
15 

14  50.3 
14  46.8 
14  45.9 

14  48.3 
14  46.0 
14  46.1 

54  20.6 
54    7.7 
54     4.1 

0.74 
-0.34 
+0.03 

54  13.0 
54    4.8 
54    5.3 

0.54 
-0.15 
+0.19 

19  43.6 

20  26.7 

21  12.1 

1.76 
1.84 
1.95 

23.3 
24.3 
25.3 

16 
17 
18 

14  47.1 
14  50.4 
14  55.1 

14  48.5 
14  52.6 
14  57.5 

54    8.7 
54  20.7 
54  38.3 

0.25 
0.63 
0.83 

54  13.9 
54  28.9 
54  46.8 

0.50 
0.73 
0.91 

22    0.1 

22  50.5 

23  42.7 

2.06 
2.15 
2.19 

26.3 
27.3 

28.3 

19 
20 
21 

15     1.1 
15    8.0 
15  15.6 

15    4.4 
15  11.7 
15  19.6 

55    0.2 
55  25.5 
55  53.4 

0.99 
l.H 
1.20 

55  12.5 

55  39.2 

56  8.1 

1.05 
1.16 
1.23 

6 

0  35.3 

1  27.3 

2.19 
2.13 

29.3 
0.7 
1.7 

22 
23 
24 

15  23.7 
15  32.1 
15  40.9 

15  27.9 
15  36.5 
15  45.4 

56  23.2 

56  54.2 

57  26.4 

1.26 
1.32 
1.36 

56  38.5 

57  10.2 
57  42.7 

1.29 
1.34 
1.37 

2  17.8 

3  6.4 
3  53.6 

2.06 
1.99 
1.94 

2.7 
3.7 

4.7 

25 
26 
27 

15  49.8 

15  58.7 

16  7.2 

15  54.3 

16  3.0 
16  11.1 

57  59.1 
56  31.7 
59    3.0 

1.37 
1.34 
1.25 

58  15.5 

58  47.6 

59  17.5 

1.36 
1.30 
1.17 

4  40.1 

5  27.0 

6  15.6 

1.94 

1.98 
2.08 

5.7 
6.7 
7.7 

28 
29 
30 
31 

16  14.8 
16  20.9 
16  24.6 
16  25.2 

16  18.1 
16  23.0 
16  25.3 
16  24.3 

59  30.9 

59  53.1 

60  6.7 
60    9.3 

1.06 

0.76 

+0.35 

-0.15 

59  42.9 

60  1.1 
60    9.5 
60    5.9 

0.93 

0.67 

+0.11 

-0.42 

7  7.2 

8  2.7 

9  2.4 
10    5.2 

2.23 
2.41 
2.57 
2.66 

8.7 

9.7 

10.7 

11.7 

32 

16  22.5 

16  19.8 

59  59.2 

-0.70 

59  49.2 

-0.96 

11     8.9 

2.62 

12.7 

9« 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

"Right  AffflftTlriftn. 

Dlff. 
fori  ID. 

DediiMtion. 

Biff, 
fbrlm. 

Hour. 

Bight  Afloenaion. 

Diff. 
forlm. 

D«Mlliiation. 

Diff. 
finrltt. 

SUNDAY    1. 

TUESDAY  3. 

h    m      s 

s 

O          1           It 

II 

h    m      • 

s 

O         '          It 

u 

0 

13  34  17.90 

9.3854 

S.  15  21  35.2 

13.475 

0 

15  36  34.94 

9j6035 

S.23  51  5a4 

7.050 

1 

13  36  41.23 

9J993 

15  35     1.1 

13.387 

1 

15  39  16.69 

9U»89 

23  58  51.1 

6.879 

8 

13  39    4.96 

9.3969 

15  48  21.7 

13JB98 

2 

16  41  58.72 

9.7097 

24    5  38.1 
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3 

13  41  29.10 

9.4068 
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13.907 

3 

15  44  41.01 

9.7069 

24  12  14.4 
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4 

13  43  53.66 

9.4197 

16  14  46.6 

13.114 

4 

15  47  23.55 

9.7111 

24  18  39.9 

6.334 

5 

13  46  18.63 

9.4186 

16  27  50.6 

13.018 

5 

15  50    6.34 

9.7151 

24  24  54.5 

6J51 

6 

13  48  44.01 

9.4B05 

16  40  48.8 

19.991 

6 

15  52  49.36 

9.7160 

24  30  58.0 
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7 

13  51    9Sl 

9.4335 

J6  53  41.1 
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7 
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9.7997 
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8 
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9.4404 
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8 
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9.7963 
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9 
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9.4473 
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9 
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9.7997 
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5.411 
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10 
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16  11  5a35 

9.7415 
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9.4683 
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14 
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11JB9 

15 
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9.7485 
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17 
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17 
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18 
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18 
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9.7593 
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19 
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19 
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20 

14  23  23.29 
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20 
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21 
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21 
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22 
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22 
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23 
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9.5448 
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23 
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9.719 

MO 

^NDA 

r  3. 
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0 

14  33  32.39 

«.55]6 
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10.818 

0 

16  42  12.80 

9.7590 
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1 

14  36    5ift^ 

9J683 

20  26  12.8 

10.889 

1 

16  44  58.36 

9.7505 

25  50    4.6 
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2 

14  38  39.39 

9.5650 

20  36  49.6 
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2 

16  47  43.94 

9.7587 

25  52  17.8 
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3 

14  41  13.49 

9.5717 

20  47  18.1 
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3 

16  50  29.53 
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25  54  19J& 
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4 

14  43  47.99 

9.5783 
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4 

16  53  15.12 

9.7597 
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1.797 

5 

14  46  22.88 
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21    7  49.5 

10.118 

5 

16  56    0.69 

9.7S83 

25  57  46.4 

1.530 

6 

14  48  58.17 

9.5913 

21.17  52.3 

9J73 

6 

16  58  4^23 

9.7587 

25  59  12.3 

1J33 

7 

14  51  33.84 

9.5078 

21  27  46.3 

9J95 

7 

17    1  31.74 

9.7660 

26    0  2a4 
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8 

14  54    9.90 

9.6049 

^1  37  31.3 
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8 

17    4  17.19 

9.7570 

26    1  28.6 

0.998 

9 

14  56  46.34 

9.6104 

21  47    7.3 

9.594 

9 

17    7    2.58 

jk3556 

26    2  18J9 

0.708 

10 

14  59  23.15 

9.6167 

21  56  34.2 

0.371 

10 

17    9  47.89 

9.7S45 

26    2  57.4 

0.544 

11 

15    2    0.34 

9.6938 

22    5  51.8 

9.916 

11 

17  12  33.12 

9.7530 

26    3  24.2 

0.848 

12 
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9.6988 
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9.059 

12 

17  15  18.25 

9.7519 
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-0.150 

13 
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9.6348 

22  23  58.9 

8.901 

13 

17  18    3.27 
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14 

15    9  54i)7 

9.6407 

22  32  48.2 

6.741 

14 

17  20  48.16 

9.7471 

26    3  33.9 

0.930 

15 

15  12  32.69 

9J465 

22  41  27.8 

8J^70 

15 

17  23  32.92 

9.7448 

26    3  13.7 

0.484 

16 

15  15  1L65 

9.6599 

22  49  57.7 

8.416 

16 

17  26  17.54 

9.7493 

26    3  41.8 

0.08B 

17 

15  17  50,95 

9.6577 

22  58  17.7 

6.950 

17 

17  29    2.00 

9J396 

26    1  5a3 

0.880 

18 

15  20  30.58 

9.6639 

23    6  27.7 

8.083 

18 

17  31  46.29 

9.7367 

26    1    3.2 

1U»15 

19 

15  23  1054 
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23  14  27.7 
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.19 

17  34  30.40 

9.7336 

25  59  56.5 
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20 
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9.0738 

23  22  y7.5 

7.745 

20 

17  37  14.32 

9.7303 
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21 
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9.6789 
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21 
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9.7968 
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22 

15  31  12.28 

9.6840 

23  37  26.3 
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22 

17  42  41.54 

9.7939 

25  55  27.6 
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23 

15  33  53.47 

9.6888 

23  44  45.1 

7.996 

23 

17  45  24.82 

9.7194 

25  53  35.1 

1.988 

24 

15  36  34.94 

9.6935 

S.23  51  53.4 

7.060 

24 
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9.7154 

S.25  51  31.3 
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17  53 
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18  36 
18  38 
18  41 
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18  46 
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50.67 
33.21 
15.49 
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39.21 
20.63 

1.75 
42.55 
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3.17 
42.98 
22.44 

1.54 
40.27 
18.63 
56.61 
34.20 
11.40 
48.20 
24.59 

0.56 
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8 

8.7154 
S.7119 
9.7068 
9.7033 
9.0877 
9^1068 

9.6897 
9.6773 
9.6716 
9.6683 
9.6606 
8.6M7 
941486 
9.6494 
9.6369 
9.6996 
9il833 
93167 
901000 
9.6030 
9.6960 
9.6888 
9.S8I7 


S.25 
25 
25 
25 
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25 
25 
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25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 

S.24 


5i^31.3 
49  16.3 
46  50.0 
44  12.6 
41  24.1 
38  24.6 
35  14.1 

31  52.8 
28  20.7 
24  37.8 
20  44.3 
16  40.2 
12  25.7 

8  0.8 
3  25.5 
58  40.0 
53  44.3 
48  38.6 
43  22.9 
37  57.3 

32  22.0 
26  37.0 
20  42.4 
14  38«3 


0 

18  51  45.92 

9J»745 

1 

18  54  20.17 

9.5679 

3 

18  56  53.98 

9Ji668 

3 

18  59  27.34 

9.5S93 

4 

19    2    0.25 

9JM47 

5 

19    4  32.70 

94)370 

6 

19    7    4.69 

94S693 

7 

19    9  3a22 

9.5916 

8 

19  12    7.28 

9.5137 

9 

19  14  37.86 

94M66 

10 

19  17    7.97 

9.4978 

11 

19  19  37.60 

9.4697 

12 

19  22    6.74 

9.4817 

13 

19  24  35.40 

9.4737 

14 

19  27    3.58 

9.4696 

15 

19  29  31.27 

9.4574 

16 

19  31  58.47 

9.4499 

17 

19  34  25.18 

9.4410 

18 

19  36  51.39 

9.4397 

19 

19  39  17.11 

9.4945 

20 

19  41  42.33 

9.4169 

21 

19  44    7.06 

9.4060 

22 

19  46  31.29 

941097 

23 

19  48  55.02 

9.3913 

24 

19  51  18.25 

9.3830 
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S.24 
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23 
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23 
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22 
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22 
22 
22 
22 
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22 
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21 
21 
21 
21 
21 
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8  24.8 
2  2.0 

55  30.1 
48  49.1 

41  59.1 
0.3 

52.7 

36,4 

11.6 

38.4 

56.9 

7.1 

9.2 

3.3 

49.5 

17  27.9 

8  58.7 

0  21.9 

51  37.6 

42  46.0 
33  47.2 
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15  28.2 

6  8.3 
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27 
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13 
5 
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42 
34 
25 
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I* 
9J57 

9.344 

9401 

9.716 

94N)0 

34)83 

3.965 

3.445 

34195 

3.803 

3.960 

4.155 

4.399 

4.609 

44J73 

4.843 

5.019 

5.178 

5.344 

5.507 

5.669 

5.830 

5.989 

6.147 


64)09 
6^456 
64K)8 
6.758 
64)07 
7.053 
7.199 
7.349 
7.483 
74193 
7.761 
7.897 
84)39 
8.164 
8.995 
8.493 
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84S76 
8.799 
6.990 
0.040 
9.158 
9.974 
9.387 
9.499 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
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2 

3 
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6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 
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19 

20 

21 

22 
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h  m 
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19  53 
19  56 

19  58 
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20 
20 
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5 

7 
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20  12 
20  14 
SO  17 
20  19 
20  21 
20  23 
20  26 
20  28 
20  30 
20  32 
20  35 
20  37 
20  39 
20  41 
20  43 


18J25 
40.98 

3J22 
24.96 
46^21 

6.96 
27.21 
46.97 

a24 
25.01 
4a29 

1.09 
18.40 
35.22 
51.56 

7.42 
22.80 
37.71 
52.14 

6.10 
19.59 
32.62 
45.18 
57.29 


• 

9.3830 
94)747 
9.3665 
94)589 
9.3900 
9.3417 
9.3334 
9.39S9 
94)170 
9.3088 
93)07 
9.9996 
9.9844 
9J763 
9.9683 
9.9603 
9.SS94 
9.9445 
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9.9910 
94U33 


9.1960 
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20 

20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
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17 
17 
17 
17 
17 
S.16 


56  41.7 
47  8.4 
37  28.5 
27  42.1 
17  49.4 

7  50.4 

57  45.3 
47  34J2 

37  17.1 
26  54.2 
16  25.6 

5  51.4 
55  11.7 
44  26.6 
33  36.2 
22  40.6 
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34.2 
49  23.7 

38  8.4 
26  48.3 
15  23.7 

3  54.6 
52  21.1 
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20  46 
20  48 
20  50 
20  52 
20  54 
20  57 
20  .59 


21 
21 
21 
21 
21 
21 
21 
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1 

3 

5 

7 

9 

11 

14 
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21  18 
21  20 
21  22 
21  24 
21  26 
21  28 
21  30 
21  32 
21  34 
21  36 


8.94 
20.14 
30.89 
41.19 
51.05 
0.47 
9.45 
18.00 
26.13 
33.83 
41.11 
47.98 
54.44 
0.49 
6.14 
11.39 
16.24 
20.71 
24.79 
28.49 
31.82 
34.77 
37.36 
39.59 
41.45 


9.1904 

9J890 

9.1754 

9.1680 

9.1607 

9.1533 

9.1461 

9.1380 

9.1319 

9.1948 

9.1179 

9.1111 

9.1043 

94)075 

9.0906 

94)649 

94)777 

9.0719 

94)648 

9.0586 

94693 

9.0469 

94)409 

94)341 

94)981 


S.16 
16 
16 
16 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
12 
12 
12 
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11 
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40  43.3 
29  1.3 
17  15.2 

5  25.1 
53  31.0 

41  33.1 
29  31.5 
17  26.2 

5  17.3 
53  5.0 
40  49.3 
28  30.3 
16  8.1 

3  42.7 
51  14.3 
38  4.3.0 
26  8.8 
13  31.7 

0  51.9 
48  9.5 
35  24.5 
22  37.1 

9  47.2 
56  55.0 
44  0.6 


n 

9.489 
9.610 
9.719 
9.896 
0.831 
104)34 
10.135 
104)35 
10.333 
10.498 
104i93 
10.616 
10.707 
10.796 
10.863 
104)68 
114)63 
11.135 
11.915 
11.986 
114)73 
11.448 
11.589 
11.594 


11.665 

11.734 
11.809 
11.668 
11.833 
11.896 
19468 
19.118 
19.177 
19.933 
19.989 
19.343 
19.387 
19.448 
19,497 
19.546 
19.594 
I94tfl 
19.665 
19.798 
19.770 
19.811 
19.851 
19.888 
194)95 
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22    8  26.56 

1.9443 

8  13  19.7 

13.361 

16 

23  37  59.16 

1.8174 

2  32  59.6 

I3J64  , 

17 

22  10  23.08 

1.9997 

7  59  57.5 

13.379 

17 

23  39  48.18 

1.8167 

2  46  14.8 

13.943 

18 

22  12  19.32 

1.9998 

7  46  34.2 

13.397 

18 

23  41  37.16 

1.8160 

2  59  28.8 

13.993 

19 

22  14  15.30 

1.9908 

7  33    9.9 

13.413 

19 

23  43  2&10 

1.8154 

3  12  41.6 

13.909 

20 

22  16  11.02 

1.99SB 

7  19  44.7 

13.498 

20 

23  45  15.01 

1.8149 

3  25  53.0 

13.m 

21 

22  18    6.49 

1^1894 

7    6  18.6 

13.449 

21 

23  47    3.89 

1.8145 

3  39   ai 

13.157 

22 

22  20    1.71 

ijn&i 

6  52  51.7 

13.456 

22 

23  48  52.75 

1.8149 

3  52  11.8 

13.133  1 

23 

22  21  56.68 

1.9149 

S.  6  39  24.0 

13.467 

23 

23  50  41.59 

1.8138 

N.  4    5  19.1 

13.110 

TUI 

:SDA 

Y  10. 

THU 

BSDi 

LY  12. 

0 

22  23  51.41 

1.9108 

S.  6  25  55.6 

13.478 

0 

23  52  3a41 

1.8136 

N.  4  18  25.0 

13JI66 

1 

22  25  45.90 

1.9083 

6  12  26.6 

13.488 

1 

23  54  19.22 

1.8136 

4  31  29.4 

130)60 

2 

22  27  40.16 

1.909» 

5  58  57.0 

13.498 

2 

23  56    8.a3 

1.8134 

4  44  32.2 

I3JI33 

3 

22  29  34.20 

1.8988 

5  45  26.8 

13.507 

3 

23  57  5a83 

1.8133 

4  57  3a4 

1SJ0O7 

4 

22  31  28.02 

1.8968 

5  31  56.1 

13.515 

4 

23  59  45.63 

1.8134 

5  ]0  3a0 

19.979 

5 

22  33  21.62 

1.8016 

5  18  25.0 

13.589 

5 

0    1  34.44 

1.8136 

5  23  30  J) 

19J69 

6 

22  35  15.01 

1.8889 

5    4  5:1.5 

13.598 

6 

0    3  23.26 

1.8138 

5  36  27.2 

19.993  1 

7 

22  37    8.20 

1.8847 

4  51  21.7 

13.533 

7 

0    5  12.09 

1.8141 

5  49  21.7 

19.894  1 

8 

22  39    1.18 

1.8813 

4  37  49.6 

13.537 

8 

0    7    0.95 

1.8145 

6    2  14.5 

19.865 

9 

22  40  53.96 

1.8781 

4  24  17.3 

13.540 

9 

0    8  49.83 

1.8148 

6  15    5.5 

19.834 

10 

22  42  46.55 

1.8750 

4  10  44.8 

13.549 

10 

0  10  38.73 

1.8153 

6  27  54.6 

I90«9 

11 

22  44  38.96 

1.8719 

3  57  12.2 

13.544 

11 

0  12  27.67 

1.8150 

6  40  41.8 

19.779 

12 

22  46  31.18 

1.8888 

3  43  39.5 

13.545 

12 

0  14  16.64 

1.8165 

6  53  27.2 

19.740 

13 

22  48  23.22 

1.8060 

3  30    6.8 

13.545 

13 

0  16    5.65 

1.8179 

7    6  10.6 

19.797 

14 

22  50  15.10 

1.8639 

3  16  34.1 

13.544 

14 

0  17  54.70 

1.8179 

7  18  52.0 

19.673, 

15 

22  52    6.81 

1.8606 

3    3    1.5 

13.543 

15 

0  19  43.80 

1.8187 

7  31  31.3 

19.638 

16 

22  53  58.36 

1.8678 

2  49  29.0 

13.541 

16 

0  21  32.95 

1.8197 

7  44    a6 

19.603  1 

17 

22  55  49.75 

l.aVi8 

2  35  56.6 

13.597 

17 

0  23  22.16 

1.8907 

7  56  4a7 

19.568 

18 

22  57  40.98 

1.8S87 

2  22  24.5 

13.538 

18 

0  25  1 1.43 

1.8817 

8   9  ia7 

19.539 

19 

22  59  32.07 

1.8603 

2    8  52.6 

13.599 

19 

0  27    0.76 

1.8898 

8  21  47.5 

19.495: 

20 

23    1  23.0^ 

1.8480 

1  55  21.0 

13.583 

20 

0  28  50.16 

1.8839 

8  34  lai 

19.456 

21 

23    3  13.83 

1.8457 

1  41  49.8 

13.517 

21 

0  30  39.63 

1.C851 

8  46  42.5 

19.491 

22 

23    5    4.50 

I.843S 

1  28  19.0 

13.510 

22 

0  32  29.17 

1.8964 

8  59    a6 

19.389 

23 

23    6  55.05 

1.8414 

1  14  48.6 

13.508 

23 

0  34  ia80 

1.8978 

9  11  28.3 

19.349 

24 

23    8  45.47 

1.8393 

S.   1     1  18.7 

13.494 

24 

0  36    8.51i 

1.8998 

N.  9  23  47.6 

I8J09 

vin. 
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• 

GREENWICH  MEAN  TBIE. 

THE  MOON'S  BIQHT  ASCENSION  AND  DECLINATION. 

Hour. 

BUt 
for  In. 

Dur. 

forlm. 

Hoar. 

SighfcAsoenaloD. 

DIft 
finrlm. 

Beelinirtioii. 

Diff. 
forlm. 

FB 

IDAl 

'  18. 

SUNDAY  15. 

^ 

h    m      8 

8 

o  .    /         « 

#♦ 

h    m      8 

• 

o        t          t* 

ii 

0 

0  36    8.51 

l.a89Q 

N.  9  33  47.6 

lSi308 

0 

3    6  39.43 

14W15 

N.18  15  3a0 

9JbSJ 

1 

0  37  58.30 

1.8306 

9  36    4.5 

19J96a 

1 

3    8  37.33 

1.0653 

18  25    9.0 

0.519 

3 

0  39  48.18 

1.83S9 

9  48  19.0 

19J891 

3 

3  10  35.37 

1.0609 

18  34  37.4 

0.436 

3 

0  41  38.16 

1.8338 

10    0  31.0 

19J78 

3 

3  13  33.54 

141731 

18  44    1.3 

0.380 

4 

0  43  38i24 

1.8355 

10  13  40.4 

13.136 

4 

.    3  14  33.04 

1.0770 

18  53  20.6 

ejM3 

5 

0  45  18.43 

1.8S7S 

10  34  47.3 

18UI03 

5 

3  16  30.78 

IMM 

19    2  35.3 

OJ906 

6 

0  47    8.70 

1.8380 

10  36  51.6 

190)60 

6 

3  18  39.75 

14»48 

19  11  45.3 

0.197 

7 

0  48  59.09 

1.8488 

10  48  53.8 

lOUNB 

7 

3  30  38.96 

14K88 

19  30  50.6 

04)48 

8 

0  50  49.60 

1.8«9f7 

11    0  53.3 

11.0S0 

8 

3  33  38.41 

1JW90 

19  39  51.1 

84)66 

9 

0  53  40.32 

1.8447 

11  13  48.4 

11.014 

9 

3  34  38.11 

1J070 

19  38  46.7 

8.887 

10 

0  54  30.96 

1.8487 

11  34  41.9 

11.868 

10 

3  36  38.05 

9U)010 

19  47  37.5 

8.806 

11 

0  56  31.83 

1.8488 

11  36  33.5 

11.890 

11 

3  38  38.33 

OUKBl 

19  56  33.4 

8.793 

13 

0  58  13.81 

1.8500 

11  48  30.3 

11.779 

13 

3  30  38.66 

9j0009 

30    5    4.3 

8.640 

13 

1    0    3.93 

l«e631 

13    0    5.3 

11.794 

13 

3  33  39.34 

90)133 

30  13  40.3 

8.566 

14 

1     1  55.18 

1.8653 

13  11  47.3 

11.675 

14 

3  34  30.36 

94)174 

30  33  11.0 

8.479 

15 

1    3  46.57 

1.8577 

13  33  36.3 

11.695 

15 

3  36  31.43 

94)916 

30  30  36.8 

8.386 

16 

1    5  38.10 

1.8601 

13  35    3J2 

11.576 

16 

3  38  32.85 

94)858 

30  38  57.4 

84100 

17 

1    7  39.78 

1.8885 

13  46  35J2 

11.594 

17 

3  40  34.53 

94)300 

30  47  13.7 

8J919 

18 

1    9  31.60 

4h8648 

13  58    5.1 

11.479 

18 

3  43  36.45 

94)349 

30  55  33.8 

&194 

19 

1  11  13.57 

ijBtnb 

13    9  31.8 

11.410 

19 

3  44  38.63 

94)384 

31    3  37.6 

84)35 

30 

1  13    5.70 

1.8701 

13  30  55.4 

11.367 

30 

3  46  41.06 

94)496 

31  II  37.0 

74)45 

21 

1  14  57.98 

1.8787 

13  33  15.8 

11.313 

31 

3  48  43.74 

94)468 

31  19  31.0 

7.855 

32 

1  16  50.43 

1.8753 

13  43  32.9 

11J958 

33 

3  50  46.67 

94)510 

31  37    9.6 

7.764 

33 

1  18  43.03 

8AT1 

1.8781 

DBDi 

N.13  54  46.7 
LY  14. 

11JW3 

33 

3  53  49i6 

Mo: 

9i06&9 

NDA1 

N.3I  34  53.7 
{  16. 

7.679 

0 

1  30  35.7^ 

1.8600 

N.14    5  57.3 

lia47 

0 

354  53^ 

94)686 

NM  43  303 

7.578 

1 

1  23  38.73 

1.8838 

14  17    4.3 

11.000 

1 

3  56  57.00 

94)687 

31  50    3.1 

7.485 

3 

1  34  31.84 

1.8867 

14  38    8.0 

11.039 

3 

3  59    0.95 

941670 

31  57  28.4 

7.301 

3 

1  36  15.13 

1.8806 

14  39    8.3 

10.974 

3 

3    1    5.15 

94)799 

33    4  49.0 

7.906 

4 

1  38    8.59 

1.8096 

14  50    4.9 

10.016 

4 

3    3    9.61 

94)784 

33  13    3.9 

7.100 

5 

1  30    2J14 

1.8057 

15    0  5ai 

10.856 

5 

3    5  14.32 

94)806 

32  19  12.9 

7.109 

6 

.1  31  56.07 

13187 

15  11  47.7 

10.707 

6 

3    7  19.28 

94)848 

33  36  l&l 

74)04 

7 

1  33  50.08 

1.0018 

15  33  33.7 

10.736 

7 

3    9  24J)0 

94)801 

33  33  ia4 

6.006 

8 

1  35  44J29 

iax»i 

15  33  16.0 

10U(73 

8 

3  11  29.97 

9.0039 

33  40    4.8 

6.807 

9 

1  37  38.69 

1.0083 

15  43  54.5 

lOUIll 

9 

3  13  35.69 

94)074 

33  46  50.3 

6.707 

10 

1  39  33^29 

1.0116 

15  54  39.3 

10.548 

10 

3  15  41.66 

9.1017 

33  53  39.6 

6.605 

11 

1  41  38.08 

1.0148 

16    5    0.3 

10.484 

11 

3  17  47.89 

9.1060 

33    0    3.8 

6.608 

13 

1  43  33.07 

1.0189 

16  15  37.4 

10w418 

13 

3  19  54.37 

9.1101 

33    6  39.9 

6.400 

13 

1  45  ia36 

1J816 

16  35  50.6 

10.354 

13 

3  32    1.10 

9.1149 

33  13  50.8 

6.908 

14 

1  47  13.06 

l.ftl51 

16  36    9.9 

10.988 

14 

3  24    8.07 

9.1183 

33  19    5.6 

6.104 

15 

1  49    9.2; 

IMB& 

16  46  35.2 

lojm 

15 

3  36  15.39 

9.1994 

33  35  14.1 

6.088 

16 

1  51    5.08 

1.8990 

16  56  36.5 

10.154 

16 

3  38  32.76 

9J965 

33  31  ia3 

5.083 

17 

1  53    1.11 

1J»3S6 

17    6  4a7 

10.085 

17 

3  30  30.47 

9.1305 

33  37  13.0 

tjm 

18 

1  54  57.35 

1.0309 

17  16  4a7 

10.016 

18 

3  32  38.42 

9.1346 

33  43    1.4 

5.760 

19 

1  56  53.81 

lOHOe 

17  36  45.6 

0iM7 

19 

3  34  46.62 

9.1387 

3:3  48  44.3 

5.661 

30 

1  58  50.49 

1.0464 

17  36  40.3 

0.876 

30 

3  36  55.06 

9.1496 

33  54  30.7 

5.569 

31 

3    0  47.38 

1.0501 

17  46  30.7 

0.804 

31 

3  39    3.73 

9.1465 

33  59  50.6 

5.443 

33 

3    3  44.50 

1.0530 

17  56  1G.8 

0.739 

23 

3  41  12.64 

9.1505 

34    5  13.9 

fr.ggy 

33 

3    4  41.85 

1.0577 

18    5  58.6 

0.660 

33 

3  43  21.79 

9.1545 

34  10  30.5 

34 

3    6  39.43 

1J615 

N.18  15  36.0 

0.587 

34 

3  45  31.18 

9.1584 

NM  15  405 

6.110 

iOO 
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IX. 


GBEENWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ABCEaXBkO^  AND  DECUNATIOK. 

Honr. 

Bight  AmmuImi. 

Dlff. 
forim. 

DeoUnatkm. 

Dlff. 
forlm. 

Hour. 

Bight  AieeaMoa. 

Dlff. 
forlm. 

DeflimMMNi. 

Diff: 

forlm. 

TUI 

3SDA 

Y  17. 

THURSDAY  19. 

h     m     0 

S 

N.2I  15  40^5 

// 

h      m     • 

B 

.      •©         r        n 

ti 

0 

3  45  31.18 

9.1564 

5.110 

0 

5  33  37.9^ 

9.9707 

N.36    0  19.0 

ojn6 

1 

3  47  40.80 

9.]0» 

34  20  43.7 

4.907 

1 

5  34  54.77 

9.9805 

35  59  18.8 

iur7i  1 

2 

3  49  50.64 

9.16M 

24  25  40.1 

4.884 

3 

5  37  11.62 

9.9619 

35  58  10.5 

1.905 

3 

3  53    0»71 

9.10B7 

34  30  39.8 

4.771 

3 

5  39  28.51 

9.9818 

35  56  54.3 

1.340 

4 

3  54  11.01 

S.173ft 

34  35  13.6 

4.656 

4 

5  41  45.43 

9.9603 

35  55  39.7 

1.476 

5 

3  56  31.53 

9.1779 

34  39  48.5 

4.541 

5 

5  44    2.38 

9iie96 

35  53  57.1 

1.611 

6 

3  58  33.37 

9.1806 

34  44  17.5 

4.495 

6 

5  46  19.36 

9.9831 

35  53  16.4 

1.746  - 

7 

4    0  43.33 

9.1644 

34  48  39.5 

4.308 

7 

5  48  36.35 

9J838 

35  50  27.6 

1.881 

8 

4    3  54.40 

9.1880 

34  53  54.4 

4.190 

8 

5  50  53.35 

9.9896 

35  48  30.7 

9J»17 

9 

4    5    5.79 

9.1016 

34  57    3.3 

4.079 

9 

5  53  10.37 

9.9837 

35  46  25.6 

9.159 

10 

4    7  17.38 

9.1940 

35    1    3.1 

3.963 

10 

5  55  27.39 

9.9837 

35  44  13.5 

9.986 

11 

4    9  39.18 

Sk.1064 

35    4  56.7 

3.834 

11 

5  57  44.41 

9.9636 

35  41  5i;j 

9.«&) 

19 

4  11  41.19 

9.9016 

35    8  43J2 

3.715 

13 

6    0    1.42 

9.9634 

35  39  31v9 

9J67 

13 

4  13  53.40 

9M61 

35  13  33.5 

3J»4 

13 

6    2  18.42 

9.9699 

35  36  44.4 

9.609 

14 

4  16    5.80 

9M» 

35  15  54.5 

3.479 

14 

6    4  35.40 

0  ftflPQ 

35  33  58.9 

9.8K  : 

15 

4  18  18.40 

9.9116 

35  19  19.1 

3.349 

15 

6    6  52.37 

9.9896 

35  31    5.3 

9J61 

16 

4  30  31.19 

9J)147 

35  33  36.4 

3.997 

16 

6    9    9.31 

9.9891 

35  38    a6 

3U)06 

17 

4  33  44.17 

9.9176 

35  35  46.4 

3.105 

17 

6  11  26J23 

9^9816 

35  34  .53.8 

3.931 

16 

4  34  57.33 

9.9906 

35  38  49.0 

9JWI1 

18 

6  13  43.10 

9.9810 

35  31  a5.9 

3.365 

19 

4  37  10.67 

9.9986 

35  31  44.1 

9.866 

19 

6  15  59.94 

9.9809 

-J5  18  10.0 

3.498 

90 

4  39  34.19 

9.9966 

35  34  31.7 

3.731 

30 

6  18  16.73 

9.9794 

35  14  36.1 

3.639 

31 

4  31  37.89 

9JI997 

35  37  11.8 

9.606 

31 

6  20  33.47 

9.9786 

35  10  .54.1 

3.767 

23 

4  33  51.75 

9.9894 

35  39  44.4 

9.481 

33 

6  22  50.16 

9.9777 

35    7    4.1 

3.900 

33 

4  36    5.78 
WED] 

1  9.9360 

^ESD 

N.35  43    9.5 
AY  18. 

9.3M 

33 

6  25    6.79 
PR 

9.S767 

IDAl 

N.d5    3    &1 
^  20. 

4JI99 

0 

4  38  19.97 

9.9376 

N.35  44  37.0 

9.997 

0 

6  27  23.37] 

9.9757 

N.34  59    0.3 

4.165 

1 

4  40  34.33 

9.9404 

35  46  3a8 

9.090 

1 

6  29  39.88 

9.9746 

34  54  46.3 

4.997 

3 

4  43  48.83 

9.9490 

35  48  38.9 

1.079 

3 

6  31  5a32 

9JS733 

34  50  34.5 

4.430 

3 

4  45    3.47 

9.94M 

35  50  3a4 

1.843 

3 

6  34  13.68 

9.9790 

34  45  54.7 

4^69 

4 

4  47  18.37 

9.9476 

35  53  30.1 

1.714 

4 

6  36  38.96 

S.9707 

34  41  17.0 

4.683 

5 

4  49  33.31 

9.9B09 

35  53  59.1 

J.585 

5 

6  38  45.16 

9.9603 

34  36  31.5 

4.894  ' 

6 

4  51  48.39 

9.9994 

35  55  30.3 

1.455 

6 

6  41     1.38 

9.9679 

34  31  3ai 

4.0S6 

1 

7 

4  54    3.50 

9.9646 

35  56  53.7 

1.395 

7 

6  43  17.31 

9.9663 

34  36  36.8 

5.086  i 

8 

4  56  18.84 

9JBQ67 

35  58    9.3 

1.105 

8 

6  45  33.34 

9.9647 

34  31  37.8 
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Hoar. 

RightAaoension. 

Diff. 
forlm. 

Declination. 

Difl: 

for  1  m. 

SUNDAl 

r  29. 

MONDAY  30. 

b    m      B           8 

O          /           // 

// 

h     m       8 

a 

O         /            U 

// 

0 

14  13    7.75 

9.4105 

S.18  49  58.0 

11.414 

0 

15  13    5.25 

9.5738 

s.22  47  41.5 

8.931 

I 

14  15  33.12 

9.4909 

19    1  19.5 

11J)09 

1 

15  15  39.86 

9.5797 

22  55  50.8 

8.077 

2 

14  17  58.89 

9.4399 

19  12  34.2 

11.187 

2 

15  18  14.81 

9.5854 

23    3  50.8 

7.099 

3 

14  20  25.07 

9.4396 

19  23  41.9 

11U>70 

3 

15  20  60.10 

9.5910 

23  11  41.4 

7.765 

4 

14  22  51.65 

9.4469 

19  34  42.6 

10.959 

4 

15  23  25.73 

9.5066 

23  19  22.6 

7.607 

5 

14  25  18.62 

9.4598 

19  45  36.2 

10.833 

5 

15  26    1.69 

9.6091 

23  26  54.3 

7.448 

6 

14  27  45.99 

9.4595 

19  56  22.6 

10.719 

6 

15  28  37.98 

9.6075 

23  34  16.4 

7.987 

7 

14  30  13.76 

9.4669 

20    7    1.6 

10.588 

7 

1.5  31  14.59 

9.6198 

23  41  28.8 

7.195 

8 

14  32  41.93 

9.4798 

20  17  33.2 

10.464 

8 

15  3:3  51J)1 

9.6180 

23  48  31.4 

6.961 

9 

14  a5  10.50 

9.4794 

20  27  57.3 

10.337 

9 

15  36  28.75 

9.6939 

23  55  241 

6.796 

10 

14  37  39.46 

9.4859 

20  38  13.7 

10.908 

10 

15  39    6,29 

9.6981 

24    2    6.9 

6.699 

11 

14  40    8^1 

9.4995 

20  48  22.3 

10.078 

11 

15  41  44.12 

9^6399 

24    8  39.6 

6.461 

12 

14  42  38.56 

9.4991 

20  58  23.1 

9.947 

12 

15  44  22.24 

9.6377 

24  15    22 

ess^ 

13 

14  45    8.70 

9.5055 

21    8  15.9 

9.813 

13 

15  47    0.64 

9.6493 

24  21  14.7 

6.199 

14 

14  47  39.22 

9.5119 

21  18    0.6 

9.678 

14 

15  49  39.32 

9.6468 

24  27  16.9 

5J)50 

15 

14  50  10.13 

9.5183 

21  27  37.2 

9.541 

15 

15  52  18.26 

9.6519 

24  33    8.7 

5.777 

16 

14  52  41.42 

9.5948 

21  37    5J5 

9.409 

16 

15  54  57.46 

9.6555 

24  38  50.1 

5.603 

17 

14  55  13.10 

9.5319 

21  46  25.4 

9.961 

17 

15  57  3a92 

9.6597 

24  44  21.1 

5.498 

18 

14  57  45.16 

9.5374 

21  55  36.8 

9.118 

18 

16    0  16.62 

9.6636 

24  49  41.5 

5.959 

19 

15    0  17.59 

9.5436 

22    4  39^ 

8.974 

19 

16    2  56..S5 

9.6674 

24  54  51.3 

5U)75 

•  20 

15    2  50.39 

9JM98 

22  13  33.7 

8.899 

20 

16    5  36.71 

9.6719 

24  59  50.5 

4.807 

21 

15    5  23.57 

9.5560 

22  22  19.1 

8.689 

21 

16    8  17.09 

9.6747 

25    4  38.9 

4.717 

22 

15    7  57.11 

2.5619 

22  30  55.6 

8.533 

22 

16  10  57.67 

9.6780 

25    9  16.5 

4.537 

23 

15  10  31.00 

9.5078 

22  39  23.1 

8.383 

23 

16  13  38.45 

9.6813 

25  13  43.3 

4.356 

24 

15  13    5.25 

9.5738 

S.22  47  41.5 

8J»1 

24 

16  16  19^ 

9.6845 

S.25  17  59.2I 

4.174 

PHASE 

S  OF 

TH] 

B  MOON. 

• 

O  FullW 

[oon,  .     •     . 

•    • 

.          . 

d 
*     .     .       4 

h 
1 

m 

35.8 

<C  LastQ 

Quarter,  •     • 

4            . 

•           . 

...     11 

4 

56.0 

#  New  B 

4ooQ, 

•            • 

•         • 

...     19 

8 

19.5 

5  First  ( 

Quarter,  .     . 

«            » 

.           . 

...    26 

17 

56.0 

a  Perige 
<C  Apoge 

d 
2 

h 

17.1 

14 

22.4 

6«           «             «             A 

A                    A                   k 

36 

17.1 

» 

^ 

-  -"-O" 
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GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

^1 

starts  Name 

P.L. 

P.L. 

P.L. 

P.L, 

and 

Noon. 

of 

UP* 

of 

Vlh. 

of 

DCb. 

of 

1^ 

1 

Positioii. 

Diff. 

DUf. 

Diflr. 

Diff. 

Pollux 

W. 

o         /       /' 

96  26  aO 

9117 

0         /        /' 

98  16  59 

9109 

100    7  45 

9101 

O          /        f« 

101  58  42 

3004 

Veuus 

W. 

96  20  30 

9437 

98    3  12 

9498 

99  46    7 

9419 

101  29  14 

9419 

Regulut 

W. 

59  29    9 

9009 

61  20    9 

9000 

63  11  23 

9063 

65    2  49 

9075 

r 

Antares 

E. 

40  29    5 

9091 

38  37  52 

9083 

36  46  27 

9075 

34  54  50 

9066 

a  Aquilae 

E. 

94  47  43 

9606 

93  10  18 

9656 

91  32  39 

9647 

89  54  48 

9640 

2 

PolluT 

W. 

111  15  48 

9070 

113    7  33 

9067 

114  59  23 

9064 

116  51  17 

3063 

Repilus 
Spica 

W. 

74  22  35 

9047 

76  14  56 

9043 

78    7  23 

9030 

79  59  56 

3037 

W. 

20  25  41 

9066 

22  16  59 

9077 

24    8  34 

9068 

26    0  2!) 

9061 

a  Aquiles 

E. 

81  43  51 

9699 

80    5  35 

9639 

78  27  23 

9637 

76  49  18 

3643 

Fomalhaut 

E. 

106  26  11 

9470 

104  44  15 

9469 

103    2    4 

9450 

101  19  40 

3443 

3 

Rep^ulufl 
Spica 

W. 

89  23  15 

9085 

91  15  54 

9037 

93    8  30 

9040 

95    1    2 

3043 

W. 

a5  21  22 

9046 

37  13  44 

9047 

39    6    5 

9048 

40  58  25 

9060 

a  Aquiles 

E. 

68  42  11 

9711 

67    5  46 

srm 

65  29  49 

9756 

63  54  24 

9764 

Fomalliaut 

E. 

92  45  38 

9496 

91    2  41 

9497 

89  19  45 

9430 

87  36  53 

9434 

Jupiter 
a  Pegasi 

E. 

103  46  37 

9070 

101  54  51 

9071 

100    3    7 

907J 

98  11  27 

9076 

E. 

114  21    7 

9911 

112  32  56 

9908 

110  44  41 

9906 

108  56  23 

9905 

4 

Re^ulufl 
Spica 

W. 

104  22    7 

9070 

100  13  53 

9077 

108    5  27 

9086 

109  56  48 

9004 

W. 

50  18  47 

9073 

52  10  28 

9079 

54    1  59 

9087 

55  53  18 

9006 

a  Aquil» 

E. 

56    7  31 

9971 

54  36  42 

3099 

53    6  57 

3078 

51  38  21 

3130 

Foraalhaut 

E. 

79    4  48 

9470 

77  23    5 

9409 

75  41  41 

9607 

74    0  38 

9694 

Jujpiter 
a  Pegaai 

E. 

88  54  37 

9  J  09 

87    3  41 

9100 

85  12  56 

9117 

83  22  23 

9196 

E. 

99  55  10 

9910 

98    7  11 

8895 

96  19  20 

2XM 

94  31  40 

9990 

Man 

E. 

104    6  46 

3306 

102  20  56 

9313 

100  35  16 

3399 

98  49  48 

9331 

5 

Re^uluB 
Spica 

W. 

119    9  53 

9140 

120  59  38 

9161 

122  49    4 

9174 

124  38  11 

9187 

W. 

65    6  23 

9147 

66  56  11 

9150 

68  45  41 

9171 

70  34  52 

9184 

Antares 

w. 

19  19    8 

9149 

21    9    3 

9154 

22  58  40 

9167 

24  47  56 

9179 

Fomalhaut 

E. 

05  42    0 

9635 

dl    3  52 

9663 

62  26  22 

9693 

60  49  32 

9995 

Jupiter 
a  Pegaai 

E. 

74  13  21 

9180 

72  24  23 

9109 

70  35  44 

9906 

68  47  25 

3910 

E. 

85  36  39 

S903 

83  50  29 

9306 

82    4  38 

9390 

80  19    8 

3335 

Mara 

E. 

90    6    5 

9386 

88  22  10 

9308 

86  38  33 

9419 

84  55  16 

3496 

Saturn 

E. 

106    3  47 

UOl 

104  16  21 

9BI3 

102  27  13 

9995 

100  39  23 

S930 

6 

Spica 

W. 

79  35  37 

9957 

81  22  40 

9973 

83    9  19 

9980 

84  55  35 

3306 

Antares 

W. 

33  49  23 

9959 

35  36  34 

9968 

37  23  21 

9984 

39    9  44 

3300 

Fomalhaut 

E. 

52  57  16 

9099 

51  25  34 

9980 

49  54  56 

3094 

48  25  26 

3093 

Jupiter 
a  Pegasi 

E. 

Sb  51  10 

9996 

58    5    4 

9313 

56  19  23 

3390 

54  34    6 

9947 

E. 

71  37  25 

9499 

69  54  21 

9449 

68  11  46 

9469 

66  29  40 

9484 

Mars 

E. 

76  24    8 

9506 

74  43    3 

9593 

73    2  22 

9540 

71  22    5 

9690 

Saturn 

E. 

91  45  18 

9311 

89  59  35 

9397 

88  14  15 

9343 

86  29  18 

3359 

a  Arietis 

E. 

114    1    3 

9970 

112  14  19 

9985 

110  27  57 

9300 

108  41  58 

9317 

7 

Spica 

W. 

93  40  42 

9399 

95  24  28 

9410 

97    7  48 

9490 

98  50  42 

3447 

Aiitarss 

W. 

47  55  33 

9387 

49  39  27 

9405 

51  22  55 

9493 

53    5  57 

9441 

Fomalhaut 

E. 

41  17  53 

3479 

39  57    5 

3579 

38  38    8 

3600 

37  21  10 

3814 

Jupiter 
a  Pegasi 

E. 

45  54  15 

9441 

44  11  39 

9461 

42  29  31 

9481 

40  47  51 

3508 

E. 

58    7    2 

9604 

56  28  12 

9631 

54  49  59 

9658 

53  12  23 

3687 

Mais 

E. 

63    7    9 

9655 

61  29  29 

9676 

59  52  17 

9606 

58  15  32 

9716 

Saturn 

E. 

77  50  47 

9449 

76    8  22 

9407 

74  26  23 

9486 

72  44  50 

3505 

a  Arietis 

E. 

99  58    6 

9409 

98  14  34 

9419 

96  31  27 

3438 

94  48  46 

8456 

XIV. 
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OBEENWIGH  MEAN  TIME. 

LUNAB  DI8TANCE& 

u 

Stw's  KaiDA 

P.L. 

KL. 

P.L. 

P.L. 

¥ 

and 

MidniffhC 

of 

XVfc. 

of 

XVlUh. 

of 

XXlb- 

of 

Portion. 

^ 

Diir. 

Diff. 

Diir. 

9077 

^ 

Diir. 

] 

P6llnT 

W. 

1(S  49  50 

9068 

0          II' 

105  41    8 

9083 

107  32  34 

109  24'    8 

9073 

Venus 

W. 

103  12  31 

9406 

104  55  58 

9306 

106  39  35 

9309 

108  23  21 

9386 

1 

Regulus 

w. 

66  54  ^ 

9008 

68  46  15 

9009 

70  38  13 

9058 

72  30  20 

9051 

Antares 

E. 

83    3    3 

9080 

31  11    4 

9066 

29  18  56 

9050 

27  26  40 

9048 

a  Aquiln 

E. 

88  16  48 

9006 

86  38  40 

9830 

85    026 

9808 

83  22    9 

9097 

9 

Pollux 

W. 

118  43  13 

9083 

120  35    9 

9084 

122  27    4 

9066 

124  18  57 

9088 

Regulus 
Spica 

W. 

81  5Q  33 

9035 

83  45  12 

9034 

85  37  53 

9034 

87  30  34 

9034 

W. 

27  52  23 

9056 

29  44  29 

9088 

31  36  43 

9049 

33  29    1 

9047 

a  Aquilce 

E. 

75  11  22 

9868 

73  3;)38 

9884 

71  56  10 

9678 

70  19    0 

9003 

Fomalhaut 

E. 

99  37    5 

9438 

97  54  21 

9431 

96  11  30 

9498 

94  28  35 

9496 

3 

Regulus 

W. 

96  53  30 

9048 

98  45  52 

9061 

100  38    6 

9057 

102  30  11 

9063 

Spica 

W. 

42  50  41 

9063 

44  42  52 

9057 

46  34  58 

9061 

48  26  57 

9087 

a  Aquiln 

E. 

62  19  35 

9814 

60  45  25 

9847 

59  11  58 

98R3 

57  39  18 

9995 

Fomalhaut 

E. 

85  54    7 

9448 

84  H  30 

9448 

82  29    3 

9468 

80  46  48 

9487 

Jupitar 
a  Pegasi 

£. 

96  19  51 

9080 

94  28  21 

9085 

92  36  58 

9000 

90  45  43 

9098 

E. 

107    8    3 

9908 

105  19  44 

9908 

108  31  28 

9910 

101  43  16 

9914 

1 

4 

Regius 
Spica 

W. 

111  47  56 

9104 

113  38  49 

9114 

115  29  27 

9194 

117  19  49 

9138 

W. 

57  44  24 

9104 

59  35  17 

9114 

61  25  55 

9194 

63  \Q  17 

9135 

a  Aquiln 

E. 

50  10  59 

3908 

48  44  59 

3983 

47  20  28 

3386 

45  57  33 

3458 

Fomalhaut 

E. 

72  19  58 

9643 

70  39  44 

9583 

68  59  58 

9585 

67  20  43 

9609 

Jtipiter 
o  Pegasi 

E. 

81  32    4 

9138 

79  41  59 

9146 

77  52  10 

9157 

76    2  37 

9188 

R. 

92  44  11 

9948 

90  56  55 

9958 

89    9  54 

9968 

87  23    8 

9980 

Mars 

E. 

97    4  34 

9841 

95  19  34 

9361 

98  34  48 

9389 

91  50  18 

*9373 

5 

Rm^Ius 
Spica 

W. 

126  26  58 

9009 

128  15  23 

9917 

130    3  26 

9939 

131  51    6 

9949 

W. 

72  23  43 

9198 

74  12  14 

9019 

76    0  23 

9997 

77  48  11 

9941 

Antares 

W. 

26  36  57 

3199 

28  25  36 

S907 

30  13  53 

9991 

32    1  49 

9336 

Fomalhaut 

E. 

59  13  26 

9T80 

57  38    6 

9796 

56    3  36 

9898 

54  29  58 

9883 

Jupiter 
a  Pegasi 

E. 

66  90  26 

9994 

65  11  49 

9948 

63  24  33 

9984 

61  37  40 

9379 

E. 

78  33  59 

9360 

76  49  13 

9388 

75    4  52 

9385 

73  20  56 

9403 

Mars 

E. 

83  12  19 

9441 

81  29  4:) 

9467 

79  47  29 

9479 

78    5  37 

9480 

Saturn 

E. 

96  51  53 

9S99 

97    4  43 

9966 

95  17  53 

9380 

93  31  24 

9996 

6 

Spica 

W. 

86  41  26 

9393 

88  26  52 

9330 

90  11  54 

8357 

91  56  31 

9375 

Ajitares 

w. 

40  55  43 

9817 

42  41  18 

9334 

44  26  28 

9351 

46  11  13 

9380 

Pomalfaaut 

E. 

46  57    8 

8168 

45  30    8 

3998 

44    4  32 

3304 

42  40  25 

3386 

Jupiter 

a  Pegasi 

E. 

52  49  15 

9986 

51    4  50 

9983 

49  20  51 

9409 

47  37  19 

9499 

E. 

64  48    4 

9608 

63    659 

9590 

61  26  26 

9563 

59  46  27 

9578 

Mars 

E. 

69  42  14 

9578 

68    2  49 

9S07 

66  23  50 

9615 

64  45  16 

9635 

Saturn 

E. 

84  44  45 

9377 

83    037 

9306 

81  16  55 

9419 

79  33  38 

9431 

a  Arietifl 

E. 

106  56  23 

9333 

105  11  12 

9360 

108  26  25 

9387 

101  42    3 

9384 

7 

Spica 

W. 

100  33  10 

9485 

102  15  13 

9488 

108  56  90 

9509 

105  38    0 

9ri9i 

Antares 

W. 

54  48  34 

9460 

56  30  45 

9477 

58  12  30 

9495 

59  53  50 

9514 

FonrnUmut 

E. 

36    622 

3950 

34  53  53 

4106 

33  43  56 

4978 

32  36  43 

4474 

Jupiter 
a  Pegasi' 

B. 

39    640 

9599 

37  25  58 

9544 

35  45  46 

9580 

34    6    5 

9590 

E. 

51  35  26 

9718 

49  59  10 

9748 

48  23  35 

9789 

46  48  44 

9817 

Mara 

E. 

56  39  14 

9738 

55    324 

9780 

5328    3 

9781 

51  53  10 

9808 

Saturn 

E. 

71    3  44 

9586 

6923    5 

9643 

^  42  52 

9583 

66    3    6 

9583 

a  Arietis 

E. 

93    6  31 

9474 

91  24  42 

9489 

89  43  18 

8511 

88    220 

9590 

IM 
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QEEENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

1^ 

Star's  Nmha 

P.L. 

P.L. 

P.L. 

1  .-. 

P.L. 

8 

ftDd 

NOOD. 

of 

11P>* 

of 

V|h. 

of 

DCh. 

of 

PoflittOD. 

• 

IMil 

Biff. 

Diff. 

IHA 

Antares 

W. 

O         1       II 

61  34  44 

9539 

O           /         II 

63  15  13 

9661 

64  55  16 

9560 

O          1       ti 

66  34  54 

9567 

Jupiter 
a  Pegafli 

£. 

32  26  56 

9619 

30  48  19 

9637 

29  10  14 

9669 

27  32  43 

9688 

E. 

45  14  38 

98N) 

43  41  19 

9809 

42    8  50 

9983 

40  37  13 

9076 

Mars 

E. 

50  18  45 

9885 

48  44  49 

9646 

47  11  21 

3809 

45  38  22 

9699 

Saturn 

E. 

64  23  47 

9609 

62  44  55 

9699 

61    6  30 

9649 

59  28  32 

9609 

a  Arietis 

E. 

86  21  47 

9548 

84  41  40 

9566 

83     1  58 

9584 

81  22  41 

9603 

Sun 

E. 

127  49    9 

9606 

126  16    5 

9884 

124  43  25 

9903 

123  11  10 

9989 

9 

Antares 

W. 

74  46  54 

9676 

76  24    6 

9883 

78    0  56 

3710 

79  37  22 

9796 

Mars 

E. 

38    0  48 

3009 

36  30  47 

3034 

35    1  17 

9060 

33  32  18 

3087 

Saturn 

E. 

51  25  25 

9763 

49  50    8 

9789 

48  15  17 

3808 

46  40  53 

9894 

a  Arietis 

E. 

73  12  30 

9609 

71  35  39 

9710 

69  59  12 

9798 

68  23    9 

9745 

Sun 

E. 

115  35  54 

9016 

114    6    1 

9094 

112  36  31 

9069 

111    7  23 

3070 

10 

Antares 

W. 

87  34  11 

9806 

89    8  31 

9881 

90  42  31 

9885 

92  16  13 

9860 

a  Aquito 

W. 

42  20  54 

4308 

43  27  39 

4837 

44  35  30 

4174 

45  44  21 

4118 

Saturn 

E. 

38  55  34 

9090 

37  23  52 

9051 

35  52  38 

9979 

34  21  52 

9997 

a  Arietis 

E. 

60  28  26 

9887 

58  54  33 

9849 

57  21    0 

9858 

55  47  47 

9673 

Sun 

E. 

103  47    4 

3155 

102  20    1 

7A1\ 

100  53  17 

3188 

99  26  53 

3903 

11 

Antares 

W. 

100    0  16 

9916 

101  32  15 

.  9098 

103    3  59 

9998 

104  35  29 

9948 

a  AquilA 

W. 

51  40  19 

3018 

52  53  21 

98G0 

54    6  52 

3864 

55  20  48, 

3841 

a  Arietis 

E. 

48    6  23 

9944 

46  35    0 

9067 

45    3  54 

9970 

43  33    4 

9083 

Sun 

E. 

92  19  12 

9979 

90  54  28 

9965 

89  29  59 

3908 

88    5  45 

9909 

12 

^  a  AquiliB 

W. 

61  35  35 

3758 

62  51  21 

3746 

64    7  19 

3796 

65  23  28 

3796 

Jupiter 
a  Arietis 

W. 

18  48  13 

3163 

20  15    6 

3153 

21  42  12 

3145 

23    9  27 

3140 

E. 

36    2  49 

3045 

34  a3  32 

3066 

33    4  29 

3068 

31  35  41 

3089 

Sun 

£. 

81    7  48 

3961 

79  44  47 

3371 

78  21  57 

3379 

76  59  17 

3387 

13 

a  Aquils 

W. 

71  46  32 

9600 

73    330 

9684 

74  20  34 

3679 

75  37  43 

3675 

Foinalhaut 

W. 

47    0  50 

9840 

48  15    2 

9817 

49  29  47 

3788 

50  45    2 

3769 

Jupiter 

W. 

30  26  41 

9193 

31  54  11 

9199 

33  21  42 

3199 

34  49  13 

3139 

Sun 

E. 

70    8    3 

3490 

68  46    9 

3495 

67  24  21 

3430 

66    239 

3435 

14 

a  AquilfB 

W. 

82    4  30 

3659 

83  22    1 

3657 

84  39  34 

3655 

85  57    9 

3653 

Fonialhaut 

W. 

57    7  29 

9667 

58  25    2 

3640 

59  42  53 

96M 

61    1    1 

8610 

Jupiter 

W. 

42    6  46 

9199 

43  34  17 

3131 

45    1  49 

9190 

46  29  22 

9199 

a  Pegasi 

W. 

34  19  15 

9576 

35  38  15 

3643 

36  57  52 

3513 

38  18    2 

9486 

Mars 

W. 

21  19    9 

9588 

22  37  56 

3563 

23  57  11 

3548 

25  16  49 

3594 

Sun 

£. 

59  15    8 

9446 

57  53  46 

3450 

56  32  26 

34S9 

55  11    8 

9459 

15 

a  Aquil» 

W. 

92  25  26 

9640 

93  43    7 

.3648 

95    048 

3660 

96  18  28 

3651 

Fonialhaut 

W. 

G7  35  24 

9546 

68  54  57 

3535 

70  14  42 

3595 

71  34  38 

3515 

Jupiter 
a  Pegasi 

W. 

53  47  31 

3190 

55  15  16 

9118 

56  43    4 

3114 

58  10  56 

3111 

W. 

45    5  34 

3388 

46  28  11 

9966 

47  51    6 

9961 

49  14  19 

3837 

Mars 

W. 

31  59  20 

9458 

33  20  31 

9448 

34  41  53 

9490 

36    325 

3431 

Saturn 

W. 

22  43  18 

9345 

24    637 

9317 

25  30  29 

3908 

26  54  49 

3971 

Sun 

£. 

48  24  37 

9450 

47    3  17 

9448 

45  41  55 

3446 

44  20  30 

3443 

16 

Fomalhaut 

W. 

78  17    0 

9470 

79  37  58 

9469 

80  59    5 

3454 

82  20  20 

9446 

Jupiter 
a  Pegasi 

W. 

65  31  21 

8001 

66  59  41 

9067 

68  28    7 

3068 

69  56  39 

9077 

W. 

56  14  19 

9073 

57  39    2 

9969 

59    3  58 

3951 

60  29    7 

9941 
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LUNAB  DISTANCES. 


5 


8 


Star's  Kamo 

and 

Position. 


9 


10 


11 


12 


13 


14 


15 


16 


Antares  W. 

Jiijpiter  E. 

a  regasi  E. 

Mars  E. 

Saturn  E. 

a  Arietis  E. 

Sun  £. 

Antares  W. 

Mars  E. 

Saturn  E. 

a  Arietis  E. 

Sun  E. 

Antares  W. 

a  AquilsB  W. 

Saturn  E. 

a  Arietis  E. 

Sun  E. 

Antares  W. 

a  Aquilie  W. 

a  Arietis  E. 

Sun  E. 

a  AquiliB  W. 

Jupiter  W. 

a  Arietis  E. 

Sun  E. 

a  Aquite  W. 

FoRiaihaut  W. 

Jupiter  W. 

Sun  £. 

a  Aquile  W. 

Fomalhaut  W. 

Jupiter  W. 

or  Pesasi  W. 

Mars  W. 

Sun  E. 

a  AquilflB  W. 

Fomalhaut  W. 

Jupiter  W. 

a  Pegasi  W. 

Mars  W. 

Saturn  W. 

Sun  E. 

Fomalhaut  W. 

Jupiter  W. 

o  Pegasi  W. 


Midnight 


68  14    7 

25  55  47 
39    6  90 

44  5  53 
57  51  1 
79  43  50 

121  39  19 

81  13  27 
32    3  52 

45  6  56 
66  47  29 

109  38  37 

93  49  36 

46  54  5 
32  51  35 
54  14  53 
98    0  47 

106  6  46 
56  35  8 
42    2  30 

86  41  44 

66  39  48 
24  36  48 
30    7    9 

75  36  46 

76  54  57 

52  0  44 

36  16  44 
64  41    2 

87  14  46 
62  19  24 

47  56  56 
39  38  42 

26  36  47 

53  49  50 

97  36  7 
72  54  46 
59  38  52 
50  37  48 

37  25  7 
28  19  34 
42  59    2 

83  41  44 
71  25  17 
61  54  28 


P.L. 

of 

iMir. 


9604 
9716 
8099 
9915 


9091 
994] 

9743 
3]]4 
9844 
9709 
9086 

9664 
4068 
3099 

9687 
3917 

9900 
3891 
9906 
3390 

3717 
3137 
3004 
3399 

3671 
3738 
3139 
3438 

3669 
3997 
3199 
3469 
3607 
avn 

OOOBB 

3505 
3108 
3393 
34» 
3993 
3441 

3439 
3071 


XVh. 


Oil* 

69  52  56 
24  19  28 
37  36  45 

42  33  53 

56  13  57 
78  5  24 

120  7  52 

82  49  10 
d0a5  59 

43  33  25 
65  12  11 

108  10  13 

95  22  41 

48  4  38] 
•31  21  49 

52  42  18 

96  34  58 

107  37  49 

57  49  48 
40  32  12 
85  17  56 

67  56  17 

26  4  13 

28  38  52 
74  14  24 

78  12  15 

53  16  51 

37  44  15 
63  19  29 

88  32  24 
63  38  2 

49  24  31 

40  59  49 

27  57  3 
52  28  32 

98  53  45 
74  15  5 
61  6  52 
52  1  33 

38  46  59 

29  44  41 

41  37  321 

85  3  16 
72  54    2 

63  20    2 


P.L. 

of 

Biir. 


9745 
3073 
9938 
9709 
9639 
9^ 

9759 
3149 
9866 
9779 
3106 

98n 

4094 
3047 
9008 

3931 

SOTO 
3863 
3008 
3339 

3709 
3134 
3107 
3409 

3067 
3715 
3133 
3441 

3690 
9583 
3197 
3430 
3499 
3499 

3496 
3104 
9310 
3413 


3438 

3439 
3065 


xvmii. 


/' 


71  31  20 
22  43  48 
36  8  3 

41  2  22 
54  37  20 
76  27  22 

118  36  49 

84  24  31 
29  8  40 

42  0  21 

63  37  15 
106  42  10 

96  55  29 

49  15  54 
29  52  a5 
51  10  2 
95  9  26 

109  8  39 
59  4  47 
39  2  9 
83  54  21 

69  12  55 
27  31  41 
27  10  51 

72  52  10 

79  29  37 
54  83  22 

39  11  45 

61  57  59 

89  50  4 

64  56  55 

50  52  8 
42  21  21 
29  17  35 

51  7  14 

100  11  21 
75  35  34 

62  34  57 
53  25  33 

40  9  1 
31  10  8 
40  15  59 

86  24  56 
74  22  54 
64  45  48 


P.L. 

of 
Dlff. 


9511 
9778 
3199 
9961 
9799 
9657 
9979 

9775 
3179 
9886 
9795 
3199 

9800 

3075 
9916 
3946 

9980 
3787 
3090 
3343 

3709 
3133 
3190 
3408 

3664 

3133 

3640 
3560 
3194 
3418 
3480 
3459 

3657 
3488 
3101 
3996 
3405 
3991 
3435 

3496 
3060 
3909 


XXlh. 


o   / 

TS  9 
21  8 
34  40 
39  31 
53  1 
74  49 
117  6 


ti 


ID 
51 
28 
20 
9 
44 
101 


85  59  31 

27  41  571 
40  27  44 
62  2  40 

105  14  27 

98  28  1 
50  27  49 

28  23  55 
49  38  4 
93  44  11 

110  39  17 
60  20  3 
37  32  21 
82  30  59 

70  29  40 
28  59  11 
25  43  6 

71  30  3 

80  47  2 
55  50  15 
40  39  15 
60  36  32 

91  7  45 
66  16  3 
52  19  48 
43  43  17 
30  38  21 
49  45  56 


101  28 
76  56 
64  3 
54  49 
41  31 
32  35 
38  54 


54 
12 
6 
49 
12 
52 
22 


P.L. 

of 

Dlff, 


87  46  43 
75  51  53 
66  11  46 


9659 
9815 
3188 
2985 
9749 
9675 
9097 

9791 
3904 
9907 
9811 
9138 

9903 
3940 
3104 
9930 
3950 


3771 
3033 
3359 

3605 
3133 
3135 
3415 

3668 
9675 
3139 
3446 

3649 
3557 
3199 
3400 
3469 
3451 

3650 
3479 
3096 
3984 
3397 
3907 
3431 

3490 
3054 
3900 
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liUKAB  BISTANOKa 

16 

star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

• 

P.L. 

of 
Diff. 

VPi. 

P.L. 

of 
Diff. 

ix*. 

P.L. 

of 

Dii!. 

Mars  • 
Saturn 

Sun 

W. 

w. 

E. 

42  53  32 
34    1  53 
37  32  41 

3389 
3193 
3488 

4l  16    i 

35  28  10 

36  10  66 

3381 
3181 
3494 

o         /        /• 

45  38  39 
36  54  42 

34  49    7 

3374 
3170 
3480 

0         /        /• 

47    1  25 
38  21  27 
33  27  13 

3306 
3159 
3416 

17 

Jupiter 

Mars 

Saturn 

Sun 

W. 
W. 
W. 
EL 

77  20  59 
53  57  32 
45  38  24 
26  36  29 

3047 
3386 
3100 
3393 

78  50  13 
55  21  13 
47    6  23 
25  14    5 

3041 
3319 
3099 
3388 

80  19  35 
56  45    3 
48  34  34 
23  51  35 

3036 
3310 
3000 
3384 

81  49    4 
58    9    3 
50    256 
2229    0 

3088 
3309 

3080 
3380 

21 

Sun 
Spica 

W. 
E. 

19    3  43 
93  26  14 

3134 
9771 

20  31  11 

91  51    8 

3180 
8783 

21  58  56 
90  15  51 

'    3106 
8758 

23  26  56 
88  40  22 

3086 
9744 

22 

Sun 
Spica 

W. 

E. 

30  50  32 
80  40    2 

3040 
9701 

32  19  55 
79    3  23 

3089 

9699 

33  49  32 
77  26  32 

3018 
9684 

35  19  23 
75  49  30 

3007 
9675 

23 

Sun 

Spica 

Antares 

W. 

E. 

E. 

42  51  49 

67  41  20 

113  24  39 

9966 
8630 
9083 

44  22  57 

66    3    6 

111  46  15 

9946 
9891 
9613 

45  54  18 
64  24  40 

110    7  38 

98S5 

9619 
9004 

47  25  52 
62  46    2 

108  28  49 

9986 
9604 

9505 

24 

Sun 

Spica 

Antares 

W. 

E. 

E. 

55    6  55 

54  29  49 

100  11  35 

9874 
9560 
9649 

56  39  47 
52  49  58 
96  31  30 

9864 
9550 
9640 

58  12  52 
51    9  54 
96  51  12 

9854 
9541 
9580 

59  46  10 
49  29  38 
95  10  41 

9843 
9533 
9580 

25 

Sun 
Venus 
Spica 
Aittares 

W. 
W. 
E. 
E. 

67  36    4 
23  55  12 
41    6  17 

86  44  46 

9791 
9889 
9489 
9473 

69  10  44 
25  27  54 
39  23  48 
85    2  55 

9781 
9866 
9481 
9464 

70  45  37 
27    0  57 
37  42    8 
83  20  51 

9770 
9850 
9473 
9454 

72  20  44 
28  34  20 
36    0  17 
81  38  33 

9780 
9835 
9466 
9445 

26 

Sun 
Venus 
Regulus 
Antares 

W. 
W. 
W. 
E. 

80  19  44 
36  25  46 
27    2  48 
73    339 

8707 
9769 
9430 
9396 

81  56  14 
38    0  55 
28  45  40 
71  19  59 

8697 
9756 
8417 
9387 

83  32  58 
39  36  20 
30  28  51 
69  36    5 

9687 
9745 
9404 
9377 

85    9  56 
41  12    0 
32  12  20 
67  51  57 

9677 
9734 
9391 
9367 

27 

Sun 
Venus 
Regulus 
Antares 

W. 
W. 
W. 
E. 

93  18  10 
49  14  12 
40  53  56 
59    762 

9696 
9676 
9337 
9381 

94  56  30 
50  51  24 
42  39    2 
57  22  23 

8616 
9666 

8386 
8311 

96  35    4 
52  28  50 
44  24  23 
55  36  40 

9806 

9655 
9316 
930t 

96  13  51 
54    6  30 
46    9  59 
53  50  44 

9586 
9645 
9307 
9969 

28 

Sun 
Venus 
Regulus 
Antares 
a  AquiliB 

W. 

W. 

W. 

E. 

E. 

106  31    0 
62  18  18 
55    1  28 
44  57  48 
98  46  28 

8561 
8506 
9900 
89S0 
8838 

108  U    3 
63  57  20 
56  48  26 
43  10  a5 
97  12  42 

8641 
8586 
8858 
9943 
9819 

109  51  19 
65  36  34 
58  a5  36 
41  23  11 
95  38  39 

8588 

8677 
9944 
9936 

9806 

111  31  46 
67  16    0 
60  22  58 
39  35  35 
94    4  21 

8585 
8569 
9336 

9997 
8796 

29 

Sun 
Venus 
Regulus 
Antares 
a  AquiloB 

W. 

W. 

W. 

E. 

E. 

119  56  47 
75  36    2 
69  22  40 
30  34  63 
86  10    5 

9488 
8530 
8800 
8193 
9766 

121  38  17 
77  16  34 
71  11    8 
28  46  15 
84  34  52 

9488 
9683 
9194 
9187 
9763 

123  19  56 
78  57  15 
72  59  45 
26  57  28 
82  59  35 

8476 
9517 
918B 
9181 
9761 

125    1  44 

80  38    5 
74  48  31 
25    8  33 

81  24  16 

9470 
9510 
9189 
9177 
9761 

30 

Venus 
Regulus 
a  AquUiB 

W. 
W. 
E. 

89    4  11 
83  54  13 
73  28  27 

9487 
8160 
9787 

90  45  43 
85  43  41 
71  53  42 

9483 
9157 
9787 

92  27  20 
87  33  13 
70  19  10 

9460 
9156 
9808 

94    9    1 
89  22  48 
68  44  54 

9«7B 
9153 
9884 
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1^ 

StMT't  Name 

Mid 

Poeition. 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Diff. 

xvnib. 

P.L. 

of 
Diff. 

XXP»« 

P.L. 

of 

Dift. 

16 

Mars 
Saturn 

Sun 

W. 

w. 

p      1    II 
48  24  20 

39  48  25 

32    5  15 

3358 
3148 
3411 

O              1     II 

49  47  24 
41  15  36 
30  43  11 

3351 
3138 
3407 

O          /         /» 

51  10  37 
42  43    0 
29  21    2 

3343 
3J98 
3409 

52  33'  59 
44  10  36 

27  58  48 

3333 
3118 
3398 

17 

Jupiter 

Mars 

Saturn 

Suif 

W. 
W. 
W. 
E. 

83  18  42 
59  33  12 
51  31  30 
21    6  21 

3099 

3294 
3071 
3378 

84  48  28 
60  57  31 
53    0  15 
19  43  37 

3014 
3986 
3069 
3373 

86  18  23 
62  21  59 
54  29  11 
18  20  50 

3007 
3977 
3053 
3379 

87  48  27 
63  46  37 
55  58  18 
16  58    1 

3000 

3968 
3045 
3371 

21 

Sun 
Spica 

W. 

E. 

24  55  11 
87    4  41 

3063 
9736 

26  23  41 

85  28  49 

3079 
9727 

27  52  25 

83  52  45 

3061 
9718 

29  21  22 
82  16  29 

3051 
9710 

22 

Sun 
Spica 

W. 

E. 

36  49  27 
74  12  16 

9997 
9006 

38  19  43 
72  34  50 

9987 
9657 

39  50  12 
70  57  12 

9977 
9648 

41  20  54 
69  19  22 

9966 
9639 

23 

Sun 

Spica 

Aiitares 

W. 

E. 

E. 

48  57  38 

61    7  12 

106  49  47 

9916 
9005 
9580 

50  29  37 

59  28  10 

105  10  33 

9906 

9585 

9577 

52    1  50 

57  48  55 

103  31    6 

9894 

9577 
9568 

53  34  16 

56    928 

101  51  27 

9884 

9568 
9558 

24 

Sun 

Sj'ica 

Antares 

W. 

£. 

E. 

61  19  42 
47  49  10 
93  29  56 

9833 
9594 
9511 

62  53  2r 
46    8  30 
91  48  58 

9899 
9515 
9509 

64  27  26 
44  27  38 
90    7  47 

9819 
9507 
9489 

66    1  38 
42  46  34 

88  26  23 

9801 
9497 
9483 

25 

Sun 
Venus 
Spica 
AiitareB 

W. 
W. 
E. 
£. 

73  56    4 
30    8    2 
34  18  14 
79  56    2 

9750 
9891 
9457 
9435 

75  31  38 

31  42    2 

32  36    0 
78  13  17 

9739 
9808 
8449 
9495 

77    7  26 
33  16  19 
30  53  35 
76  30  18 

9799 
9795 
9443 
9415 

78  43  28 
34  50  54 
29  11     1 
74  47    5 

9718 
9789 
9436 
9406 

26 

Sun 
Venus 
Regulus 
Antares 

W. 
W. 

w. 

E. 

86  47    7 
42  47  55 
33  56    7 
66    7  35 

9666 

9799 
9380 
9358 

88  24  32 
44  24    6 
35  40  11 
64  23    0 

9656 
9710 
9989 
9848 

90    2  11 
46    0  33 
37  24  31 
62  38  11 

9646 
9698 
9358 
9839 

91  40    4 
47  37  15 
39    9    6 
60  53    8 

9636 
9687  ' 
9348 
S3B0 

27 

Sun 
VenuB 
Regulus 
Antares 

W. 
W. 
W. 
E. 

99  52  51 
55  44  24 
47  55  49 
52    4  34 

9587 
9635 
9997 
9984 

101  32    4 
57  22  32 

49  41  53 

50  18  11 

9577 
9684 

9987 
9976 

103  11  30 
59    0  54 
51  28  11 
48  31  36 

9568 

9615 
9978 
9967 

104  51    9 
60  39  29 
53  14  43 
46  44  48 

9559 
9604 
9969 
9950 

28 

Sun 
Venus 
Regulus 
Antares 

a  Aquile 

W. 
W. 
W. 

E. 
E. 

113  12  25 

68  55  38 
62  10  :» 
37  47  48 
92  29  50 

9517 
9561 
»88 

9990 

9788 

114  53  15 
70  35  27 
63  58  18 
a5  59  50 

90  55    7 

9510 
9559 
9991 
9913 
9781 

116  34  15 
72  15  28 
65  46  15 
34  11  41 

89  20  14 

9509 
9544 
9914 
9906 

9775 

118  15  26 
73  55  40 
67  34  22 
32  23  22 
87  45  13 

9494 
9537 
9906 

9190 
9769 

^ 

Sun 
Venus 
Regulus 
Antares 
a  AquilflB 

W. 

W. 

W. 

E. 

E. 

126  43  40 
82  19    4 
76  37  25 
23  19  30 
79  48  57 

9465 
9504 
9177 
9179 
9763 

128  25  43 
84    0  11 
78  26  27 
21  30  20 
78  13  40 

9460 
9499 
9173 
9168 
9766 

130    7  53 
85  41  25 
80  15  36 
19  41    4 
76  38  28 

9455 
9495 
9169 
9164 
9779 

131  50  10 
87  22  45 
82    4  51 
17  51  42 
75    3  23 

9450 
9491 
9164 
9161 
9779 

30 

Venus 
Regulus 
a  AquiliB 

W. 
W. 
E. 

95  50  45 
91  12  26 
67  10  57 

9476 
9151 
9841 

97  32  32 
93    2    7 
65  37  22 

9479 
9150 
9860 

99  14  21 
94  51  50 
64    4  12 

9474 
9149 
9889 

100  56  11 
96  41  34 
62  31  30 

9474 

9149 
9907 

lie 


JULY,  1870. 


AT  GEEENWICH  APPAEENT  NOON. 


i 

4 

.• 

s 

^ 

!§ 

« 

o 

a 

5 

"8 

^ 

>% 

>» 

« 

« 

Q 

Q 

Tues. 

1 

Wed. 

2 

Thur. 

3 

Frid. 

4 

Sat. 

5 

Sun. 

6 

Mon. 

7 

Tues. 

8 

Wed. 

9 

Thur. 

10 

Frid. 

11 

Sat. 

12 

Sun, 

13 

Mon. 

14 

Tues. 

15 

Wed. 

16 

Thur. 

17 

Frid. 

18 

Sat. 

19 

Sun. 

20 

Mon. 

21 

Tues. 

22 

Wed. 

23 

Thur. 

24 

Frid. 

25 

Sat 

26 

Sun. 

27 

Mon. 

28 

Tues. 

29 

Wed. 

30 

Thur. 

31 

Frid. 

32 

THE  SUN'S 


Apparent 
Right  A  soensiou. 


h     m       B 

6  40  10.94 
6  44  18.95 
6  48  26.G9 

6  52  34.15 

6  56  41.30 

7  0  48.11 

7  4  54.59 
7  9  0.71 
7  13  6.44 

7  17  11.78 
7  21  16.72 
7  25  21.24 

7  29  25.33 
7  33  28.97 
7  37  32.14 

7  41  34.81 
7  45  36.99 
7  49  38.65 

7  53  39.77 

7  57  40.35 

8  1  40.37 

8  5  39.82 
8  9  38.68 
8  13  36.94 

8  17  34.60 
8  21  31.65 
8  25  28.09 

8  29  23.90 
8  33  19.10 
8  37  13.69 
8  41  7.66 

8  45  1.02 


Diff.  for 
Ihonr. 


10.339 
10.328 
10.316 

10.304 
10.291 
10.277 

10.262 
10.247 
10.231 

10.214 
10.197 
10.179 

10.161 
10.142 
10.122 

10.102 
10.081 
10.058 

10.035 

10.012 

9.988 

9.964 
9.939 
9.914 

9.889 
9.864 
9.838 

9.812 
9.787 
9.761 
9.736 

9.711 


Apparent 
DecUnatloo. 


N.23 
23 

22 


// 


8    3.6 

3  53.4 

59  19.0 


22  54  20.6 
22  48  58.2 
22  43  12.0 

22  37  2.2 
22  30  28.9 
22  23  32.2 

22  16  12.2 
22  8  29.2 
22    0  23.2 

21  51  54.5 
21  43  3.4 
21  33  49.9 

21  24  14.1 
21  14  16.5 
21     3  57.3 

20  53  16.6 
20  42  14.8 
20  30  52.2 

20  19  8.9 
20  7  5.2 
19  54  41.3 

19  41  57.6 
19  28  54.3 
19  15  31.8 

19  1  50.3 
18  47  49.9 
18  33  31.2 
18  18  54.3 


Diff.  for 
1  hoar. 


-  9.92 
10.93 
11.93 

12.93 
13.92 
14.91 

15.89 
16.87 
17.84 

18.80 
19.76 
20.71 

21.66 
22.59 
23.58 

24.43 
25.34 
26.24 

27.13 
28.00 

26.87 

29.72 
30.57 
31.41 

32.23 
33.04 
33.83 

34.61 
35.39 
36.15 
36.91 


N.18     3  59.3  -37.65    15  48.05 


Semi, 
diameter. 


/' 


5  46.17 
5  46.17 
5  46.17 

5  46.17 
5  46.18 
5  46.19 

5  46.21 
5  46.23 
5  46.25 

5  46.27 
5  46.30 
5  46.33 

5  46.37 
5  46.41 
5  46.46 

5  46.51 
5  46.57 
5  46.63 

5  46.70 
5  46.78 
5  46.86 

5  46.94 
5  47.03 
5  47.13 

5  47.23 
5  47.33 
5  47.44 

5  47.56 
5  47.68 
5  47.80 
5  47.92 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paasing 

the 

Iferid- 

iaa. 


68.80 
68.76 
68.72 

68.68 
68.63 

68.58 

68.53 
68.48 
68.42 

68.36 
68.30 
68.24 

68.17 
68.11 
68.04 

67.97 
67.90 
67.83 

67.75 
67.67 
67.59 

67.51 
67.43 
67.35 

67.26 
67.18 
67.09 

67.01 
66.92 
66.84 
66.75 

66.67 


£qiiatioiu<tf 

Time, 

tobe 

added  to 

Apparent 

TSnu. 


m      8 

3  30.12 
3  41.54 

3  52.70 

4  3.57 
4  14.13 
4  24.35 

4  34.24 
4  43.77 

4  52.93 

5  1.69 
5  10.04 
5  17.99 

5  25.50 
5  32.56 
5  39.16 

5  45.26 
5  50.87 

5  55.951 

6  0.501 
6  4.51 
6    7.96 

6  10.85 
6  13.15 
6  14.84 

6  15.94 
6  16.43 
6  16.31 

6  15.57 
6  14.22 
6  12.26 
6    9.68 


DUtAir 
1  lumr. 


0.481 
0.470 
0.458 

0.445 
0.432 
0.418 

0.404 
0.389 
0.373 

0.356 
0.339 
0.321 

0.303 
0.284 
0.265 

0.244 
0.223 
0.201 

0.179 
0.156 
0.132 

0.108 
0.063 
0.059 

0.034 
0.008 
0.018 

0.044 
0.069 
0.095 
0.120 


6    6.49   0.146 


KOTB.*-Mean  Time  of  the  Semidiameter  paasing  may  be  found  by  sabtraottng  0*.19  fi^om  the  Sideieal  Time. 
—  prefixed  to  the  bouriy  ohango  of  deoUimtion  Indioatee  (hat  north  declinations  are  deorearinf. 
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AT  GREENWICH  MEAN  NOON. 

- 

• 

THE  SUN'S 

s 

1 

i 

1 

« 

1 

Time, 

tohe 

wbtracted 

frwn 

Mean 

Difllfor 
Ihonr. 

Bideroal 

Time, 

or 

of 
Mean  8im. 

Apparent 
Bight  ABoension. 

Diff.  for 
1  boar. 

Apparent 
Declination. 

Di£for 
Ihonr. 

Tues. 
Wed. 
Thiir. 

1 

2 
3 

h     m       8 

6  40  10.34 
6  44  18.32 
6  48  26.03 

10.338 
10.327 
10.315 

O            /           //• 

N.23    8    4.2 
23     3  54.1 
22  59  19.8 

-  9!99 
10.93 
11.93 

m       8 

3  30.09 
3  41.51 
3  52.67 

0.481 
0.470 
0.458 

h     m       8 

6  36  40.25 
6  40  36.81 
6  44  33.36 

Frid. 

Sat 

Sim. 

4 
5 
6 

6  52  33.46 

6  56  40.58 

7  0  47.36 

10.303 
M).390 
10.276 

22  54  21.5 
22  48  59.2 
22  43  13.2 

19.93 
13.99 
14.91 

4    3.54 
4  14.10 
4  24.32 

'  0.445 
0.439 
0.418 

6  48  29.92 
6  52  26.48 
6  56  23.04 

Mod. 

Tues. 

Wed. 

7 
8 
9 

7    4  53.81 
7     8  59.90 
7  13    5.61 

10.961 
10.346 
10.830 

22  37     3.5 
22  30  30.3 
22  23  33.7 

15.89 
16.87 

17.84 

4  34.21 
4  43.74 
4  52.90 

0.404 
0.389 
0.373 

7    0  19.60 
7    4  16.16 
7    8  12.71 

Thur. 

Frid. 

Sat. 

10 
11 
12 

7  17  10.93 
7  21  15.84 
7  25  20.35 

101913 
10.196 
10.178 

22  16  13.8 
22    8  30.9 
22    0  25.1 

18.80 
19.76 
90.71 

5     1.66 
5  10.01 
5  17.96 

0.356 
0.339 
0.391 

7  12     9.27 
7  16     5.83 
7  20    2.39 

iMIft. 

Mon. 
Tues. 

13 
14 
15 

7  29  24.^ 
7  33  28.04 
7  37  31.19 

10.160 
10.141 
10.191 

21  51  56.5 
21  43     5.5 
21  33  52.1 

91.66 
99.59 
93.59 

5  25.47 
5  32.53 
5  39.13 

0.303 
0.984 
0.965 

7  23  58.95 
7  27  55.51 
7  31  52.06 

Wed. 
Thur. 
Frid. 

16 
17 
18 

7  41  33.85 
7  45  36.02 
7  49  37.66 

10.101 
10.080 
]0.05t5 

21  24  16.4 
21  14  19.0 
21     3  59.9 

94.43 
95.34 
96.94 

5  45.23 
5  50.85 
5  55.93 

0.944 
0.993 
0.901 

7  35  48.62 
7  39  45.17 
7  43  41.73 

Sat 
Mon. 

19 
20 
21 

7  53  38.77 

7  57  39.34 

8  1  39.35 

10.035 

10.019 

9.988 

20  53  19.3 
20  42  17.6 
20  30  55.1 

97.13 
98.00 

98.87 

6    0.48 
6   ^4.49 
6    7.95 

0.179 
0.156 
0.139 

7  47  38.29 
7  51  34.85 
7  55  31.40 

Tues. 
Wed. 
Thur. 

22 
23 
24 

8    5  38.79 
8    9  37.65 
8  13  35.91 

9.964 
9.939 
9.914 

20  19  11.9 
20    7    8.3 
19  54  44.6 

99.79 
30.57 
31.41 

6  10.83 
6  13.13 
6  14.83 

0.108 
0.083 
0.059 

7  59  27.96 

8  3  24.52 
8    7  21.08 

Frid. 
Sat 

25 
26 
27 

8  17  33.57 
8  21  30.62 
8  25  27.06 

9.889 
9.864 
9.838 

19  42     1.0 
19  28  57.9 
19  15  35.4 

39.93 
33.04 
33.83 

6  15.94 
6  16  43 
6  16.32 

0.034 
0.008 
0.018 

8  11.17.63 
8  15  14.19 
8  19  10.74 

Mod. 
Tues. 
Wed. 
Thur. 

28 
29 
80 
31 

8  29  22.88 
8  33  18.09 
8  37  12.69 
8  41     6.67 

9.819 
9.787 
9.761 
9*736 

19     1  53.9 
18  47  53.6 
18  33  35.0 
18  18  58.1 

34.61 
35.39 
36.15 
36.91 

6  15.58 
6  14.23 
6  12.27 
6    9.70 

0.044 
0.069 
0.095 
0.190 

8  23    7.30 , 
8  27    3.^ 
8  31     0.42 
8  34  56.97 

Frid. 

1 

32 

8  45    0.04 

9.711 

N.18    4    3.1 

-37.65 

6     6.51 

0.146 

8  38  53.53 

\    None* 
—pre 

Bzodt 

Semidlameter  for  Ho 
0  the  hourly  ehange  a 

an  Noon  m 
fdeolinalii 

ay  bo  aaanmed  the  « 
)n  inrtloatflt  fbak  nort 

uneasthi 
hdecdinai 

It  for  Apparent  Noon, 
tone  are  decreasing. 

Oiff.  for  1  hoar. 
+9».Ki65  j 
(Table  iU.) 
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III. 


AT  GEEENWIOH  MEAN  NOON. 


I 

« 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


I 
I 


182 
183 
184 

185 
186 
187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


THE  SUN'S 


True  LONGITUDE. 


o    /     // 

99  14  1.4 

00  11  12.2 

01  8  22.8 

02  5  33.3 

03  2  44.0 

03  59  54.9 

04  57  5.9 

05  54  17.3 

06  51  29.0 

07  48  41.1 

08  45  53.7 

09  43  6.9 

10  40  20.7 

11  37  35.1 

12  34  50.2 

IS  82  5.8 

14  29  21.9 

15  26  38.5 

16  23  55.7 

17  21  13.3 

18  18  31.4 

19  15  50.1 

20  13  9.2 

21  10  28.6 

22  7  48.4 

23  5  8.7 

24  2  29.4 

24  59  50.7 

25  57  12.5 

26  54  34.9 

27  51  58.0 


128  49  21.9 


// 


13  20.6 

10  31.2 

7  41.6 

4  51.9 

2  2.4 

59  13.1 

56  24.0 
53  35.2 

50  46.7 

47  58.6 
45  11.0 
42  24.0 

39  37.6 
36  51.9 
34  6.8 

31  22.2 
28  38.1 
25  54.5 

23  11.5 
20  29.0 
17  46.9 

15  5.4 

12  24.4 

9  43.7 

7  3.3 
4  23.4 
1  44.0 

59  5.1 
56  26.8 
53  49.0 

51  11.9 

48  35.6 


Dili:  for 
Ihour. 


3.95 
2.95 
2.94 

9.94 
2.95 
2.95 

2.96 
2.97 
2.99 

3.01 
3.04 
3.06 

3.09 
3.11 
3.14 

3.16 
3.18 
3.20 

3.22 
3.24 
3.27 

3.29 
3.30 
3.32 

3.33 
3.35 
3.38 

3.40 
3.42 
3.45 
3.48 


143.51 


LATITUDE 


-0.08 

+0.02 

0.14 

0.28 
0.42 
0.55 

0.68 
0.78 

0.88 

0.94 
0.98 
0.98 

0.94 
0.88 
0.81 

0.70 
0.58 
0.45 

0.32 

0.18 

+0.07 

-0.03 
0.10 
0.15 

0.17 
0.16 
0.13 

-0.05 

+0.04 

0.16 

0.28 

+0.41 


Logarithm 

of  the 

XUdinsYeotor 

of  the 

Earth. 


BiiUfor 
Ihonr. 


0.0072029 
.0072043 
.0072042 

.0072026 
.0071995 
.0071949 

.0071888 
.0071811 
.0071717 

.4)071606 
.0071478 
.0071330 

.0071160 
.0070965 
.0070747 

.0070505 
.0070238 
.0069945 

.0069627 
.0069283 
.0068914 

.0068520 
.0068102 
.0067660 

.0067196 
.0066713 
.0066210 

.0065689 
.0065152 
.0064600 
.0064034 


+  0.9 
-1-0.2 
-0.4 

1.0 
1.6 
2.2 

2.9 
3.5 
4.2 

4.9 
6.7 
6.7 

7.7 

8.7 
9.6 

10.6 
11.7 
12.7 

13.8 
14.8 
15.9 

16.9 
18.0 
18.9 

19.8 
20.6 
21.3 

22.0 
22.7 
23.3 
23.8 


0.0063456    -24.3 


KMn  Time 

of 
SidenyOk. 


7  20  28.83 
7  16  32.91 
7  12  87.00 

7  8  41.09 
7  4  45.18 
7    0  49.26 

6  56  58.85 

6  52  57.44 
6  49     1.53 

6  45  5.61 
6  41  9.70 
6  37  13.79 

6  33  17.88 
6  29  21.97 
6  25  26.06 

6  21  30.15 
6  17  34.24 
6  13  38.82 

6  9  42.41 
6  5  ASM 
6     1  50.59 

5  57  54.67 
5  53  58.76 
5  50  2.85 

5  46  6.94 
5  42  11.03 
5  38  15.12 

5  84  19.21 
5  30  23.30 
5  26  27.39 
5  22  31.48 


15  18  35.57 


KOTR :  A  oomfpoods  to  the  tru$  equboz  of  the  date,  A'  to  the  wuan  equinox  of  Jonitary  O'.Ol 


IMfL  for  1  boor. 
— 9«.8296 
(TaUe  n.) 
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! 

^ 

GREENWICH  MEAN  O^IME. 

« 

i 

THK  MOON'S 

Day  of  the  Moi 

SEMIDIAMBTBR. 

HORIZONTAL 

• 

PARALLAI. 

MERIDIAN  PASSAGE. 

AGE. 

Koon. 

Midnight 

Koon. 

Difll  for 
Ihonr. 

Midnight 

Diff.  for 
Ihonr. 

" 

Diff.  for 
Ihonr. 

Koon. 

1 

2 
3 

16  25.2 
16  22.5 
16  16.3 

16  24.8 
16  19.8 
16  11.9 

60    9.3 
59  59.2 
59  36.2 

It 
-0,15 

0.70 

1.20 

60    5.9 
59  49.2 
59  20.3 

-0.42 
0.96 
1.43 

h     m 

10  5.2 

11  8.9 

12  10.5 

m 
2.66 

2.62 

2.48 

11.7 
12.7 
13.7 

4 
5 
6 

16    6.9 
15  55.2 
15  42.2 

16     1.3 
15  48.8 
15  35.6 

fc9     1.8 
58  18.9 
57  31.2 

1.63 
1.91 
2.02 

58  41.2 
57  55.4 
57     6.9 

1.79 
1.99 
2.01 

13  8.1 

14  0.8 
14  49.1 

2.29 
2.09 
1.93 

14.7 
15.7 
16.7 

7 
8 
9 

15  29.0 
15  16.6 
15    5.9 

15  22.7 
15  11.0 
15     1.4 

56  42.8 
55  57.2 
55  17.8 

1.98 
1.79 
1.48 

56  19.4 
55  36.6 
55     1.1 

1.90 
1.65 
1.30^ 

15  33.9 

16  16.4 
16  57.9 

1.81 
1.74 
1.72 

17.7 
18.7 
19.7 

10 
11 
12 

14  57.4 
14  51.5 

14  48.5 

14  54.1 
14  49.6 
14  47.9 

54  46.6 
54  25.0 
54  13.7 

1.10 

0.69 

-0.26 

54  34.6 
54  18.0 
54  11.9 

0.90 

0.47 

-0.05 

17  39.5 

18  22.1 

19  6.6 

1.75 
1.81 
1.90 

20.7 
21.7 
22.7 

13 
14 

15 

14  48.1 
14  50.5 
14  55.0 

14  49.0 
14  52.5 
14  58.1 

54  12.6 
54  21.0 
54  37.9 

+0.16 
0.53 
0.86 

54  15.7 

54  28.4 
54  49.1 

+0.35 
0.70 
1.00 

19  53.6 

20  43.1 

21  34.8 

2.01 
2.12 
2.19 

23.7 
24.7 
25.7 

16 
17 

18 

15     1.5 
15    9.4 

15  18.2 

- 

15    5.4 
15  13.7 
15  22.7 

55     1.8 

55  30.8 

56  3.0 

1.12 
1.29 
1.37 

55  15.8 

55  46.6 

56  19.6 

1.21 
1.34 
1.39 

22  27.7 

23  20.5 

6 

2.21 
2.19 

26.7 
22.7 

28.7 

19 
20 
21 

15  27.2 
15  36.1 
15  44.4 

15  31.8 
15  40.4 
15  48.3 

56  36.3 

57  8.9 
57  39.3 

1.38 
1.31 
1.21 

56  52.8 

57  24.4 
57  53.4 

1.36 
1.27 
1.14 

0  12.3 

1  2.4 
1  50.6 

2.12 

2.05 
1.99 

0.1 
1.1 
2.1 

22 
23 
24 

15  51.9 

15  58.4 

16  3.7 

15  55.3 

16  1.2 
16    6.1 

58     6.7 
58  30.5 
58  50.3 

1.07 
0.91 
0.74 

58  19.2 
58  40.9 

58  58.7 

0.99 
0.82 
0.66 

2  38.3 

3  25.4 

4  13.5 

1.96 
1.98 
2.05 

3.1 
4.1 
5.1 

25 
26 
27 

16    8.1 
16  11.1 
16  13.0 

16    9.7 
16  12.2 
16  13.3 

59     6.0 
59  17.4 
59  24.0 

0.57 

0.37 

+0.16 

59  12.3 
59  21.3 
59  25.2 

'  0.47 

0.27 

+0.04 

5    3.6 

5  56.8 

6  53.7 

2.16 
2.30 
2.45 

6.1 
7.1 

8.1 

28 
29 
30 
31 

16  13.2 
16  11.6 
16    8.0 
16    2.2 

16  12.6 
16  10.0 
16     5.4 

15  58.5 

59  24.8 
59  19.0 
59     5.7 
58  44.5 

-0.10 
0.31) 
0.72 
1.04 

59  22.8 
59  13.3 
58  56.1 
58  31.0 

-0.24 
0.55 
0.88 
1.19 

7  53.7 

8  55.5 

9  56.6 
10  550 

2.55 
2.58 
2.50 
2.35 

9.1 
10.1 
11.1 
12.1 

32 

15  54.4 

15  49.8 

58  15.9 

-1.33 

57  59.2 

-1.44 

U  49.3 

2.17 

13.1 

• 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hour. 

Right  Asoensioii. 

Diff.  ' 
for  1  m. 

Declination. 

Diff. 
forlni. 

TU] 

ESDA 

Y  1. 

• 

THURSDAY  3. 

h     m      8 

8 

O          /           II 

II 

h     m      • 

8 

o       /        n 

tt 

0 

16  16  19.43 

3.6845 

S.25  17  59.2 

4.174 

0 

18  25  28.60 

9.6897 

S.25    2  49i2 

4.707 

1 

16  19    0.59 

3.6874 

25  22    4.2 

3.991 

1 

18  28    6.23 

9.6946 

24  5S    1.6 

4.878 

2 

16  21  41.92 

9.690a 

25  25  58.1 

3.807 

2 

18  30  43.55 

9.6193 

24  53    3.8 

5.047 

3 

16  24  23.41 

3.6938 

25  29  41.0 

3.693 

3 

18  33  20.54 

9.6138 

24  47  56.0 

&914 

4 

16  27    5.06 

3.6953 

25  33  12.8 

3.438 

4 

18  35  57.20 

9.6083 

24  42  38.2 

bJiSO 

5 

16  29  46.85 

9.6976 

25  36  33.5 

3.953 

5 

18  38  33.53 

9.6096 

24  37  10.4 

5.546 

6 

16  32  28.77 

9.6997 

25  39  43.1 

3.067 

6 

18  41    9.51 

9.5967 

24  31  32.7 

5.709 

7 

16  35  10.81 

9.7017 

25  42  41.5 

9.879 

7 

18  43  45.14 

9.5908 

24  25  45.3 

5.871 

8 

16  37  52.97 

3.7035 

25  45  28.6 

9.099 

8 

18  46  20.41 

9.5848 

24  19  48.2 

6.031 

9 

16  40  35.23 

9.7051 

25  48    4.5 

9.504 

9 

18  48  55.32 

9.5787 

24  13  41.6 

6.189 

10 

16  43  17.58 

9.7065 

25  50  29.1 

9.316 

10 

18  51  29.86 

9.5795 

24    7  25.5 

6.347 

11 

16  46    0.01 

9.7078 

25  52  42.4 

9.197 

11 

18  54    4.02 

9J)609 

24    1    0.0 

6.503 

12 

16  48  42.52 

3.7090 

25  54  44.3 

1.937 

12 

18  56  37.80 

9.5598 

23  54  25.2 

6.057 

13 

16  51  25.09 

3.7098 

25  56  34.9 

1.748 

13 

18  59  11.19 

9..')533 

23  47  41.2 

6.809 

14 

16  54    7.70 

9.7105 

25  58  14.1 

1.558 

14 

19    1  44.19 

9.5466 

23  40  48  1 

6.961 

15 

16  56  50.35 

9.7111 

25  59  41i) 

1.369 

15 

19    4  16.78 

9.5398 

23  33  45.9 

7.111 

16 

16  59  33.03 

9.7U5 

26    0  58.4 

1.179 

16 

19    6  48.97 

9.5331 

23  26  34.8 

7.358 

17 

17    2  15.73 

9.7117 

26    2    3,4 

0.988 

17 

19    9  20.75 

9.5363 

23  19  14.9 

7.405 

18 

17    4  58.43 

9.7117 

26    2  57.0 

0.798 

18 

19  11  52.12 

9.5193 

23  11  46.2 

7.550 

19 

17    7  41.13 

9.7115 

26    3  39.2 

0.608 

19 

19  14  23.07 

9.5193 

23    4    8.9 

7.693 

20 

17  10  23.81 

9.7111 

26    4  10.0 

0.418 

20 

19  16  53.60 

9.5053 

22  56  23.1 

7.H33 

21 

17  13    6.46 

9.7105 

26    4  29.4 

0.988 

21 

19  19  23.71 

9.4989 

22  48  28.9 

7.973 

22 

17  15  49.07 

9.7098 

26    4  37.4 

-0.038 

22 

19  21  53.38 

9.4909 

22  40  26.3; 

8.113 

23 

17  18  31.63 
WED 

9.7089 

NRSI 

S.26    4  34.0 
)AY2. 

+0.151 

23 

19  24  22.62 

9.4837 
LIDA1 

S.22  32  15.5 
I  4. 

8.948 

0 

17  21  14.14 

9.7078 

8.26    4  19.3 

0.340 

0 

19  26  51.43 

9.4765 

S.22  23  56.6 

8.389 

1 

17  23  56.57 

9.7065 

26    3  53.2 

0.530 

1 

19  29  19.80 

9.4691 

22  15  29.7 

8J>14 

2 

17  26  38.92 

9.7051 

26    3  15.7 

0.719 

2 

19  31  47.72 

9.4617 

22    6  54.9 

8.646 

3 

17  29  21  18 

9.7034 

26    2  26.9 

0.907 

3 

19  34  15.20 

9.4549 

21  58  12.2 

8.776 

4 

17  32    3.33 

9.7016 

26    1  26.8 

1.096 

4 

19  36  42.23 

9.4467 

21  49  21A 

8,903 

5 

17  34  45.37 

9.6996 

26    0  15.4 

1.984 

5 

19  39    8.81 

94393 

21  40  23i 

9.098 

6 

17  37  27.28 

9.6974 

25  58  52.7 

1.473 

6 

19  41  34.95 

9.4318 

21  31  18.5! 

9.153 

7 

17  40    9.06 

9.6951 

25  57  18.8 

1.658 

7 

19  44    0.63 

9.4943 

21  22    5.7 

9.974 

8 

17  42  50.69 

9.6935 

25  55  33.8 

1.843 

6 

19  46  25.86 

9.4167 

21  12  45.6 

9.394 

9 

17  45  32.16 

9.6838 

25  53  37.6 

9.039 

9 

19  48  50.63 

9.4090 

21    3  18.4, 

9.513 

10 

17  48  13.46 

9.6869 

25  51  30.3 

3.914 

10 

19  51  14.94 

9.4013 

20  53  44.1 

9.690 

1  11 

17  50  54.59 

9.6839 

25  49  11.9 

9.398 

11 

19  53  38.79 

9.3937 

20  44    28 

9.745 

12 

17  53  35.53 

9.6807 

25  46  42.5 

9.589 

12 

19  56    2.19 

9.3869 

20  34  14.7i 

9.858 

13 

17  56  16.27 

9.6773 

25  44    2.1 

9.764 

13 

19  58  25.13 

9.3785 

20  24  19.9| 

9.969 

14 

17  58  5a80 

3.6738 

25  41  10.8 

9.946 

14 

20    0  47.61 

9.3707 

20  14  18.4 

10.079   - 

15 

18    1  37.12 

3.6701 

25  38    8.6 

3.197 

15 

20    3    9.62 

9.3630 

20    4  10.4; 

10.1(i>7 

\6 

18    4  17.21 

3.666^ 

25  34  55.6 

3.306 

16 

20    5  31.17 

9.3554 

19  53  56.0. 

10.993 

17 

18    6  57.06 

3.6691 

25  31  31.9 

3.483 

17 

20    7  52.27 

9.3478 

19  43  35.3 

10.337 

18 

18    9  36.66 

3.6579 

25  27  57.4 

3.663 

18 

20  10  12.91 

9.3401 

19  33    8.4 

10.491> 

19 

18  12  16.01 

3.6536 

25  24  12.3 

3.840 

19 

20  12  33.08 

3.3334 

19  22  35.4 

10.630    1 

20 

18  14  55.09 

9.6191 

25  20  16.6 

4.017 

20 

20  14  52.80 

3.3348 

19  11  56.4 

10.699 

21 

18  17  33.00 

3.6415 

25  16  10.3 

4.193 

21 

20  17  12.06 

3.3173 

19    1  11.5 

10.79C 

22 

18  20  1-2.43 

9.6397 

25  11  53.6 

4.365 

22 

20  19  30.86 

3.3096 

18  50  20.9 

10.691 

23 

18  22  50.67 

9.6347 

25    7  26.5 

4.537 

23 

20  21  49.21 

3.3020 

18  39  24  6 

10.985 

24 

18  25  28.60 

9.6997 

S.25    2  49.2 

4.707 

24 

20  24    7.10 

3,9944 

S.  18  28  22.7 

11.077    j 
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GilEENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


HiHir. 


Right  AnoeusioD. 


Dffr. 
for  1  m. 


Declinatioii. 


Diff. 
for  1  m. 


0 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

J4 

15 

16 

17 

]^ 

19 

20 

21 

22 

as 


0 

] 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

lf> 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  5. 


b    m 

20  24 
20  26 
20  28 
20  30 
20  33 
20  35 
20  37 
20  39 
20  42 
20  44 
20  46 
20  48 
20  51 
20  53 
20  55 
20  57 
20  59 


21 
21 
21 
21 
21 
21 
21 


2 

4 

6 

8 

10 

12 

14 


» 
7.10 

24.54 

41.52 

58.05 

14.13 
29.77 

44.96 
50.71 
14.01 
27.87 
41.30 
54.29 

&85 
18.96 
30.69 
41.97 
52.83 

3.28 
13;3I 
22.93 
32.15 
40.96 
49.37 
57.39 


• 

8.9944 

2.2868 

2.2792 

2.2717 

2.2043 

8J2569 

2.2495 

2.2481 

2.2347 

8.2274 

2.2202 

2.2129 

2.20&7f 

2.1987 

2.1916 

2.1S45 

2.1776 

2.1707 


2.1638 


2.1570 
2.1502 
2.1435 
2.1369  1 
2.1303' 


S.18  28 

18  17 
18  6 
17  54 
17  43 
17  31 
17  20 
17  8 
16  57 
16  45 
16  33 
16  21 
16  9 
15  57 
15  45 
15  32 
15  20 
15  8 
14  55 
14  43 
14  30 
14  18 
14  5 
S.13  52 


22.7 
15.4 


2.7 

44.8 
21.7; 

5a6, 

20.5 
'VJ.6 
0.0, 
12.7, 
20.9, 
24.7. 
24.1; 
19.3 
10.4; 
57.4 
40.5 
19.7 
55.1| 
26.9 
55.li 

19.8: 

41.2 
59.3; 


SUNDAY  6. 


21  17 

21  19 
21  21 
21  23 
21  25 
21  27 
21  29 
21  31 
21  33 

21  a5 

21  38 
21  40 
2J  42 
21  44 
21  46 
21  48 
21  50 
21  52 
21  .54 
21  5(5 

21  58 

22  0 


22 
22 
22 


2 
4 
6 


5.01 
12.24 
19.09 
25.56; 
31.65 
37.36, 
42.70I 
47.G8 
52J50 
56.55 
0.45 
4.00 
7.21 
10.08 
12.61 
14.81 
16.08 
18.23 
19.46 
20.37 
20.98 
21.28 
21.28 
20.99 
20.40 


9.1237 
2.1173 
2.1110 
2.1047 
2.09P3 
2.0921 
2.0860 
2.0800 
2.0rj9 
2.0679 
2.0631 
S.U563 
20507 
2.0450 
2.0394 
2.0339 
3.02f5 
•3.0-332 
2.0179 
S.0I27 
2.0076 
2.0025 
1.997i> 
1.9997 
1.9878 


S.  13  40 

13  27 

13  14 

13     1 

12  48 

12  35 

12  22 

12 

11 

11 

11 

11 

11 

10  50 

10  3(i 

10  23 

10  10 

9  56 

9  43 

9  2ii 

9  lU 

9    2 

8  49 

8  35 

S.  8  21 


9 
5(> 
4:{ 
30 

k; 

3 


14.1 
25.8 
34.5 
40.3, 
43.2 
43.3 
40.8 
35.7 
28.0 
17.9 
5.4 
50.7, 

aj.8' 

14.8 

5a8 

30,8 

5.9 

39.2 

10.8 

40.7 

9.1 

36.0 

1.5 

25.5 

48.2 


11.077 

11.167 

114155 

11.342 

11.497 

11.510 

11.592 

11.671 

11.749 

11.896 

11.900 

11.973 

12.045 

12.114 

12.182 

12.249 

12.314 

12.378 

12.440 

12.500 

12J»9 

12.616 

19.671 

19.796 


Hour. 


19.779 
19.830 
19.879 
19.927 
19.975 
13.020 
13.064 
13.107 
13.148 
13.188 
J3.227 
13.263 
13.299 
13.333 
13.367 
13  399 
13.4:i0 
i:i.459 
13.487 

i:<.rii4 

13.5:19 
13.5(>3 
13.587 
13.611 
13.632 


Right  Aaoenaion. 


Diff. 
for  1  m. 


Declinatioii. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


HI 
!    J7 


MONDAY  7. 


h 

22 
22 


6 

8 


22  10 
22  12 


22 
22 


14 

16 


22  18 
22  20 
22  22 
22  24 
22  25 
22  27 
22  29 
32  31 
22  33 
22  35 
22  37 
22  39 
22  41 
22  43 
22  45 
22  47 
22  49 
22  50 


20.40 

19.53 

18.37 

16.93 

15.22 

13.25 

11.01 

8.51 

5.76 

2.75 

59.50 

56.01 

5228 

48.32 

44.I4| 

39.74, 

35.12 

30.28 

25.24 

20.00 

14.56 

8.92 

3.10 

57.09 


1.9878 

1.9831 

1.9783 

1.9737 

1.9683 

1.9649 

1.9605 

1.9569 

1.9590 

1.9478 

1.9438 

1.9398 

1.9359 

1.9399 

1.9985 

1.9948 

1.9919 

1.9177 

1.9143 

1.9110 

1.9077 

1.9045 

14)014 

1.8983 


S.  8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 

S.  3 


48.2 

9.7 
30.1 
49.4 

7.7 
25.0 
41.5 
57.2 
12.1 
26.2 
39.7 
52.7 

5.2 
17.2 
28.91 
40.3 
51.4 

2.2 

12.9 

23.5^ 

34.0 

32  44.6 

18  55.3 

5    6.1 


21 

8 
54 
40 
27 
13 
59 
45 
32 
18 

4 

50 
37 
23 

9 
55 
41 
28 
14 

0 
46 


TUESDAY  8. 


22  52 
22  54 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 


2 
4 

6 
7 

9 


23  11 
23  13 
23  15 
23  17 
23  19 
23  20 
23  22 
2.3  24 
23  26 
23  28 
23  30 
23  32 
2;}  »J 
2.3  35 
23  37 


50.901 
44.53 
38.00 
31.30 
24.44 
17.43 
10.26 

2.95; 
55.50i 
47.90 
40,17 
32.32 
24.34 
16.24' 

8.03' 
59.71; 
51.28 
42.75 
34.12 
25.40 
l().59 

7.70 
58.73 
49.69, 
40.58' 


1.8853 
1.6995 
1.8897 
1.8870 
1.8844 
1.8816 
1.8793 
1.8770 
1.8746 
1.8783 
1.8709 
1.8681 
1.8660 
1.8641 
1.8692 
1.8604 
1.8587 
1.8570 
1.8554 
1.8539 
1.8525 
1.8519 
1.8499 
1.8487 
1.8476 


S. 


2  51  17.1 
2  37  28.3 
2  23  39.8 
2  9  51.7 
1  56  4.0 
1  42  16.7 
1  28  29.8 
1  14  43.5 
1  0  57.9 
0  47  12.9 
0  33  28.6 
0  19  45.0 


S. 

N. 


N. 


0 
0 
0 
0 
0 

1 
1 
1 
1 
1 

2 
2 
2 


6 

7 

21 

35 

48 
2 
15 
2J) 
43 
56 
10 
23 
37 


2.2 
39.8 
20.9 

1.0 
40.1 
18.2 
55.3 
31.2 

6.0 
39.6. 
I2.0I 
43.0, 
I2.7I 


13.639 

13.651 

13.669 

13.687 

13.703 

13.718 

13.739 

13.745 

13.758 

13.770 

13.779 

13.788 

13.796 

13.809 

13.807 

13.819 

13.817 

13.891 

13.883 

13.894 

13.894 

13.883 

13.891 

13.816 


13.815 
13.611 
13.805 
13.798 
13.799 
13.785 
13.777 
13.766 
13.755 
13.744 
13.739 
13,790 
13.707 
13.693 
13.677 
13.660 
13.643 
13,696 
13.608 
13.589 
13.570 
13  550 
13.598 
13.506 
13,483 


^ 
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JUIiY,  1879. 


VU. 


GREENWICH  MEAN  TIME, 

THE  MOOFS  BIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

lUglitAfloenaion. 

farlm. 

Dur. 

forlm. 

Honr. 

Bight  AffoentioiL 

I)l£ 
forlxu. 

Difll 
forlm. 

- 

WED 

NESI 

)AY9. 

FRIDAY   11. 

0* 

h     m      s 

23  37  40.58 

8 

1.8476 

N.  i  37  12.7 

13.483 

0 

h    m      ■ 

1    6  24.05 

• 
1.8747 

NJ2  45  33.8 

11UH5 

1 

23  39  31.40 

1.8405 

2  50  41.0 

13.460 

1 

1    8  16.60 

1.6768 

12  57    9.1 

11.560 

2 

23  41  22.16 

1.8456 

3    4    7.9 

13.437 

2 

1  10    9.27 

lJi790 

13    8  41.0 

11.504 

3 

23  43  12.87 

1.8447 

3  17  a3.4 

13.413 

3 

1  12    2.08 

1.8813 

13  20    9.6 

11.448 

4 

23  45    3.52 

1.8436 

3  30  57.4 

13.387 

4 

1  13  55.03 

1.8836 

13  31  34.8 

11389 

5 

23  46  54.13 

1.8431 

3  44  19.8 

13.360 

5 

1  15  48.11 

1.8658 

13  42  56.6 

11.334 

6 

23  48  44.69 

1.^123 

6  57  40.6 

13.333 

6 

1  17  41.33 

1.8889 

13  54  14.9 

11.976 

7 

23  50  a5.21 

1.8417 

4  10  59.8 

13.306 

7 

1  19  34.70 

1.6007 

14    5  29.7 

11.217 

8 

23  52  25.70 

i.8as 

4  24  17.3 

13.378 

8 

1  21  28.22 

1.8939 

14  16  41.0 

11.158 

9 

23  54  16.16 

1.8407 

4  37  33.1 

13.949 

9 

1  23-21.89 

1.8957 

14  27  48.7 

wsm 

10 

23  56    6.59 

1.8403 

4  50  47.2 

13.319 

10 

1  25  15.71 

1.8983 

14  38  52.8 

wjm 

11 

'  23  57  57.00 

1.8401 

5    3  59.4 

13.1f8 

11 

1  27    9.69 

1.9010 

14  49  53.2 

v^sm 

12 

23  59  47.40 

1.8306 

5  17    9.8 

13.158 

12 

1  29    3.83 

K9037 

15    0  50.0 

10.915 

13 

0    1  37.78 

1.8396 

5  30  18.4 

13.197 

13 

1  30  58.14 

1.9065 

15  11  43.0 

V^JSA 

14 

0    3  28.15 

1.8395 

5  43  25.0 

13.004 

14 

1  32  52.61 

1.9093 

.  15  22  32.2 

10.788 

15 

0    5  18.52 

1.8395 

5  56  29.7 

13.063 

15 

1  34  47.25 

1.9191 

15  33  17.6 

10.735 

16 

0    7    8.89 

lUfiJ05 

6    9  32.4 

13.098 

16 

•1  30  42,06 

1.9150 

15  43  59.2 

10U160 

17 

0    8  59.26 

1.8395 

6  22  33.0 

19.993 

17 

1  38  37.05 

1.9180 

15  54  36.8 

10.594 

18 

0  10  49.63 

1.8396 

6  35  31.6 

10.959 

18 

1  40  32.22 

1:9910 

16    5  10.5 

10.928 

19 

0  12  40.01 

1.8396 

6  48  28.1 

19.993 

19 

1  42  27.57 

1.9940 

16  15  40.2 

10.469 

20 

0  14  30.41 

1.8409 

7    1  22.4 

19.887 

20 

1  44  23.10 

1.9971 

16  26    5il 

10.394 

21 

0  16  20.84 

1.8407 

7  14  14.5 

13.850 

21 

1  46  18.82 

1.8309 

16  .36  27.5 

10.3S6 

22 

0  18  11.29 

1.8411 

7  27    4.4 

19.819 

22 

1  48  14.73 

1.9334 

16  46  45.0 

10.357 

23 

0  20    1.77 

1.8415 

N.  7  39  52.0 

19.774 

23 

1  50  10.83: 

1.9366 

N.16  56  58.3 

10.187 

THU 

R8DJ 

LY  10. 

SATl 

DRDi 

LY  12. 

0 

0  21  52JJ7 

1.8490 

N.  7  52  37.3 

19.736 

0 

1  52    7.12 

1.9396 

N.17    7    7.5 

10.117 

1 

0  23  42.81 

1.8497 

8    5  20.3 

13.007 

1 

1  54   a6i 

1.9431 

17  17  12.4 

10UM6 

2 

0  25  33.39 

1.8434 

8  18    Oi) 

13.656 

^2 

1  56    0.30 

1.9464 

17  27  13.0 

9.975 

3 

0  27  24.02 

1.8449 

8  30  39.0 

19.615 

3 

I  57  57.18 

1.9497 

17  37    9.4 

9.903 

4 

0  29  14.69 

1.8449 

8  43  14.7 

19.574 

4 

1  59  54.27 

1.9539 

17  47    1.4 

9.830 

5 

0  31    5.41 

1.8458 

8  55  47.9 

19JV33 

5 

2    1  51.57 

1.9567 

17  56  49.0 

9.756 

6 

0  32  56.19 

1.8468 

9    8  18.6 

19.490 

6 

2    3  49.08 

IJ)609 

18    6  32.1 

9.662 

7 

0  34  47.03 

1.8478 

9  20  46.7 

19.447 

7 

2    5  46.80 

1.9637 

18  16  10.8 

9.607 

8 

0  36  37.93 

1.8489 

9  33  12.2 

19.403 

8 

2    7  44.73 

1.9673 

18  25  44.9 

9390 

9 

0  38  28.90 

1.8501 

9  45  35.0 

19.358 

9 

2    9  42.88 

1.9709 

18  35  14.4 

9.453 

10 

0  40  19.94 

1.8513 

9  57  55.2 

19.313 

10 

2  11  41.24 

1.9745 

18  44  39.3 

9.378  , 

11 

0  42  11.06 

1.8597 

10  10  12.6 

13.968 

11 

2  13  39.82 

1.9789 

18  53  59.5 

9.996 

12 

0  44    2.26 

1.8540 

10  22  27.3 

13.399 

12 

2  15  38.62 

1.9818 

19    3  15.1 

9.290 

13 

0  45  53.54 

1.8558 

10  34  39.2 

19.174 

13 

2  17  37.64 

1.9656 

19  12  25.9 

9.140 

14 

0  47  44.90 

1.8567 

10  46  48.2 

19.197 

14 

2  19  36^ 

1.9894 

19  21  31.9 

9.060 

15 

0  49  36.35 

1.8583 

10  58  54.4 

19.070 

15 

2  21  36.37 

1.9939 

19  30  33.1 

8.979  ' 

16 

0  51  27.90 

1.8590 

J 1  10  57.7 

19.030 

16 

2  23  36.07 

1.9969 

19  39  29.4 

8.897 

1 

17 

0  53  19.54 

1.8615 

11  22  58.0 

11.979 

17 

2  25  36.00 

9.0008 

19  48  20.7 

8.814 

18 

0  55  11.28 

1.8633 

11  34  55.2 

11.038 

18 

2  27  36,17 

3.0047 

19  57    7.1 

6.732  ' 

19 

0  57    3.13 

1.8651 

1 1  46  49.4 

11.878 

19 

2  29  36.57 

9.0086 

20    5  48.5 

8.648 

20 

0  58  55.09 

1.6668 

11  58  40.6 

11.837 

20 

2  31  37.20 

9.0194 

20  14  24.8;    8.563 

21 

1     0  47.15 

1.8687 

12  10  28.7 

11.775 

21 

2  33  38.06 

2.0163 

20  22  56.01    8-^» 

22 

1     2  39.33 

1.8707 

12  22  13.6 

11.799 

22 

2  35  39.16 

3.0903 

20  31  22.1 

6.392  ; 

23 

1     4  31.  ()3 

1.8727 

12  33  55.3 

11.668 

23 

2  37  40.50 

9.0344 

20  39  43.0 

8.304 

24 

1    6  24.05 

1.8747 

N.12  45  33.8 

11.615 

24 

2  39  42.09 

9J)984 

N.20  47  58.^    a2i7  ' 

I 
I 


nil. 


JULY,  ISTO. 


IIT 


GREENWICH  MEAN  TIME. 

THE  MOON'S  IIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaoenalmi. 

Dur. 

forlm. 

BedinfttioD. 

"Dlff. 
for  1  m. 

Hoar. 

Right  Aaoension. 

Biff, 
forlm. 

l>eolliiatlon. 

Diff. 
forlm. 

SUl 

«)A1 

:  13. 

TUESDAY  16. 

h    m      B 

■ 

O         /          // 

/f 

hue 

8 

O        t         It            It           1 

0 

2  39  42.09 

9.0364 

N50  47  58.6 

8.917 

0 

4  21  42.45 

9.9161 

N.25  26  57.0 

3.196 

1 

2  41  43.91 

3.0393 

20  56    9.0 

8.198 

1 

4  23  55.51 

9.9193 

25  30    0.9 

3.003 

2 

2  43  45.97 

9.0964 

21    4  14.0 

8.038 

2 

4  26    8.77 

9.9996 

25  32  57.4 

9.879 

3 

2  45  4a28 

94M05 

21  12  13.6 

7>18 

3 

4  28  22.22 

9.9957 

25  35  46.4 

9.755 

4 

2  47  50A3 

9.0445 

21  20    7.8 

7.867 

4 

4  30  35.85 

94a68 

25  38  28.0 

9.631 

5 

2  49  53.62 

9.0465 

21  27  56.5 

7.766 

5 

4  32  49.67 

9.9318 

25  41    2.1 

9.505 

6 

2  51  5a65 

9.0090 

21  35  39.7 

7.674 

6 

4  35    3.67 

9J9348 

25  43  28.6 

9.379 

7 

2  53  59.93 

9.0597 

21  43  17.4 

7.581 

7 

4  37  17.84 

9i2977 

25  45  47.6 

9.959 

8 

2  56    3.46 

9.0006 

21  50  49.4 

7.487 

8 

4  39  32.19 

9.9406 

25  47  58.9 

9.193 

9 

2  58    7iJ3 

9.0649 

.    21  58  15.8 

7.393 

9 

4  41  46.71 

9.9433 

25  50    2.6 

1.997 

10 

3    0  USi5 

fumi 

22    5  36.5 

7.998 

10 

4  44    1.39 

9.9460 

25  51  58.6 

1.869 

11 

3    2  15.52 

9.0739 

22  12  51.5 

7.909 

11 

4  46  16.23 

9.9487 

25  53  46.9 

1.741 

12 

3    4  20.03 

9.0773 

22  20    0.7 

7.104 

12 

4  48  31.24 

9iB14 

25  55  27.5 

1.619 

13 

3    6  24.79 

9.0614 

22  27    4.0 

7.007 

13 

4  50  46.40 

99539 

25  57    0.3 

1.489 

14 

3    8  29.80 

9^)666 

22  34    1.5 

6J»9 

14 

4  53    1.71 

9.9563 

25  58  25.3     1.359 

15 

3  10  35.06 

9U)607 

22  40  53.1 

6.810 

15 

4  55  17.16 

9.9568 

25  59  42.6     1.999 

16 

3  12  40.56 

9.0038 

22  47  38.7 

6.709 

16 

4  57  32.76 

9.9619 

26    0  52.0|    1.091 

17 

3  14  46.31 

9.0079 

22  54  18.2 

6.608 

17 

4  59  48.50 

9.9634 

26    1  53.5,    0.959 

18 

3  16  52.31 

9.109D 

23*  0  51.7 

6.507 

18 

5    2    4.37 

9.2fi56 

26    2  47.1     0.898 

19 

3  18  58.55 

9.1061 

23    7  19.1 

6.405 

19 

5    4  20.37 

9Jkn7 

26    3  32.8,    0.696 

20 

3  21    5.04 

9.1)09 

23  13  40.3 

6.309 

20 

5    6  36.50 

9.9696 

26    4  10.6     0.563 

21 

3  23  11.78 

9.1143 

23  19  55.3 

6.198 

21 

5    8  52.75 

9JI718 

26    4  40.4     0.431 

22 

3  25  18.76 

9.1164 

23  26    4.0 

6.003 

22 

5  11    9.12 

9.9737 

26    5    2.3 

0.997 

23 

3  27  25.99 

9.1995 

N.23  32    6.5 

5.969 

23 

5  13  25.6^ 

9.9756 

NJi6    5  16.1 

0.163 

MO 

NDA1 

r  14. 

WED] 

^ESD 

AY  16. 

0 

3  29  33.46 

9.1965 

N.23  38    2.7 

5.883 

0 

5  15  42.19 

9.9774 

N.26    5  21.9;  40.030 

1 

3  31  41.17 

9.1306 

23  43  52.5 

5.776 

1 

5  17  58.89 

9.9791 

26    5  19.7  -0.104 

2 

3  33  49.13 

9.1347 

23  49  35.8 

5U)68 

2 

5  20  15.68 

9.9807 

26    5    9.4     0J939 

3 

3  35  57.33 

9.1387 

23  55  12.7 

5.561 

3 

5  22  32.57 

9.9699 

26    4  51.0,    0.374 

4 

3  38    5.77 

9.1497 

24    0  43.1 

5.459 

4 

5  24  49.55 

9.9837 

26    4  24.5'    0.500 

5 

3  40  14.45 

9.1460 

24    6    69 

5.349 

5 

5  27    661 

9.9850 

26     3  49.9;      0.644 

6 

3  42  23.36 

9.1505 

24  11  24.1 

5.939 

6 

5  29  23.75 

9.9883 

26    3    7.2:    0.780 

7 

3  44  32.51 

9.1545 

24  16  34.7 

5.191 

7 

5  31  40.97 

9.9876 

26    2  16.3,    0.916 

.   8 

3  46  41.90 

9.1584 

24  21  38.6 

5.008 

8 

5  33  58.26 

9JB867 

26     1    17.3;      1.051 

9 

3  48  51.52 

9.1099 

24  26  35.7 

4.806 

9 

5  36  15.62 

9.9886 

26    0  10.2     1.187 

10 

3  51     1.37 

9.1061 

24  31  26.1 

4.783 

10 

5  38  33.04 

9.9908 

25  58  54.9     1.393 

11 

3  53  11.45 

9.1609 

24  36    9.7 

44t69 

11 

5  40  50.52 

9.9917 

25  57  31.4     1.460 

12 

3  55  21.76 

9.1737 

24  40  46.4 

4J>54 

12 

5  43    8.05 

9.9996 

25  55  59.7     1.507 

13 

3  57  32J29 

9.1774 

24  45  16.2 

4.439 

13 

5  45  25.63 

9.9833 

25  54  19.8     1.733 

14 

3  59  43.05 

91819 

24  49  39.1 

4.393 

14 

5  47  43.25 

9J940 

25  52  31.7 

1.870 

15 

4    1  54.03 

9.1848 

24  53  55.0 

4.906 

15 

5  50    0.91 

9.9946 

25  50  35.4 

9.007 

16 

4    4    5.23 

9.1885 

24  58    3.8 

4.088 

16 

5  52  18.60 

9  9951 

25  48  30.9 

9.143 

17 

4    6  16.65 

9.1091 

25    2    5.6 

3J»71 

17 

5  54  36.32 

9.9956 

25  46  18.2 

9.980 

18 

4    8  28J28 

9.1957 

25    6    0.3 

3.859 

18 

5  56  54.07 

9^960 

25  43  ,57.3 

9.417 

19 

4  10  40.13 

9.1999 

25    9  47.8 

3.739 

19 

5  59  11.84 

9J9969 

25  41  28J2 

9.554 

20 

4  12  52.18 

9.9096 

25  13  28.1 

3.619 

20 

6    1  29.62 

9.9964 

25  38  50.8 

9.699; 

21 

4  15    4.44 

9.9061 

25  17    1.3 

3.409 

21 

6    3  47.41 

9.9966 

25  36    5.2 

9.898' 

22 

4  17  16.91 

9.9095 

25  20  27.2 

3.371 

22 

6    6    5J2i 

9.9966 

25  33   11.4;     9.965   1 

23 

4  19  29.58 

9.9198 

25  23  45.8 

3.948 

23 

6    8  23.00 

9.9965 

25  30    9.4 

3.101 

24 

4  21  42.45 

9.9161 

N.25  26  57.0 

3.196 

24 

6  10  40.79 

9.9964 

N.25  26  59.3 

3.937 
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IX 


1 

1 

GREENWICH  MEAN  TIME. 

■ 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bl^t  AacenBion. 

DifT. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hour. 

Sight  Aacenaion. 

for  1  m. 

Declination. 

DifT. 
for  1  m. 

THXJ 

KSDi 

LY  17. 

SATUBDAT  19. 

h     m     • 

■ 

O         1         II 

II 

h      m     • 

• 

O          /          '• 

II 

0 

6  10  40.79 

9.SM4 

NJJ5  26  59.3 

3.937 

0 

7  59  29.81 

9.9171 

N.20  19  56.8 

9.358 

1 

6  12  58.57 

9.9969 

25  23  41.0 

3.374 

1 

8    1  42.75 

9J9144 

20  10  31.9 

0.471 

2 

6  15  16.34 

9.9960 

25  20  14.4 

3.511 

2 

8    3  55.53 

9.9117 

20    1    0.2 

0.583  \ 

.     3 

6  17  34.09 

9.9957 

25  16  39.6 

3.647 

3 

8    6    8.15 

9.9089 

19  51  21.9 

9JSS3 

4 

6  19  51.82 

9.9953 

25  12  56.7 

3.783 

4 

8    8  20.60 

9.9069 

19  41  37.0 

9.809 

5 

6  22    9.52 

9.9948 

25    9    5.6 

3.990 

5 

8  10  32.89 

9.9035 

19  31  45.6 

9.910 

6 

6  24  27.19 

9.9949 

25    5    6.3 

4.056 

6 

8  12  45.02 

9.9007 

19  21  47.8 

10.018 

7 

6  26  44.82 

9.9935 

25    0  58.9 

4.191 

7 

8  14  56.98 

9.1979 

19  11  43.5 

10.195 

8 

6  29    2.41 

9.9998 

24  56  43.4 

4.396 

8 

8  17    8.77 

9.1959 

19    1  32.8 

10.931 

9 

6  31  19.96 

9.9991 

24  52  19.8 

4.461 

9 

8  19  20.40 

9.1994 

18  51  15.8 

10.335 

10 

6  33  37.46 

9.9919 

24  47  48.1 

4.596 

10 

8  21  31.86 

9.1897 

18  4b  52.6 

10.438 

11 

6  35  54.90 

9.9909 

24  43    8.3 

4.731 

11 

8  23  43.16 

9.1869 

18  30  23.2 

10.542 

12 

6  38  12.28 

9.9899 

24  38  20.4 

4.865 

12 

8  25  54.29 

9.1841 

18  19  47.G 

10.644 

13 

6  40  29.60 

9.9883 

24  33  24.5 

4.998 

13 

8  28    5.25 

9.1813 

18    9    5.9 

10.745 

14 

6  42  46.m 

9.9871 

24  28  20.6 

5.139 

14 

8  30  16.04 

9.1785 

17  58  18.2 

10.845 

15 

6  45    4.05 

9.9858 

24  23    8.6 

5.966 

15 

8  32  26.67 

9.1757 

17  47  24^ 

10.944 

16 

6  47  21.16 

9.9845 

24  17  48.7 

5.308 

16 

8  34  37.13 

9.1730 

17  36  24.9 

11.049 

17 

6  49  38.19 

9.9839 

24  12  20.8 

5.531 

17 

8  36  47.43 

9.1709 

17  25  19.5 

11.138 

18 

6  51  55.15 

9.9819 

24    6  45.0 

5.663 

18 

8  38  57.56 

9.1674 

17  14    8;j 

n.S35 

19 

6  54  12.02 

9.9804 

24    1     1.2 

5.795 

19 

8  41    7.52 

9.1647 

17    2  51.3 

11.330 

20 

6  56  28.80 

9.9788 

23  55    9.6 

54)96 

20 

8  43  17.32 

9.1690 

16  51  28.7 

11.495 

21 

6  58  45.48 

9.9773 

23  49  10.1 

6.057 

21 

8  45  26.96 

9.1599 

16  40    0.5 

11.617 

22 

7    1    2.07 

9.9757 

23  43    2.8 

6.187 

22 

8  47  36.43 

9.1565 

16  28  26.7 

11.609 

23 

7    3  18.56 

9.9740 

N33  36  47.7 

6.317 

23 

8  49  45.74 

9.1538 

N.16  16  47.4 

11.700 

FR 

IDAY 

'  is. 

SU] 

^DAl 

r  20. 

1 

0 

7    5  34.95 

9.9799 

NJ23  30  24.8 

6.447 

0 

8  51  54.89 

9.1519 

N.16    5    2.71 

11.789 

1 

7    7  51.23 

9.9704 

23  23  54.1 

6.575 

1 

8  54    3.88 

9il485 

15  53  12.7 

11378 

2 

7  10    7.40 

9.9685 

23  17  15.8 

6.703 

2 

8  56  12.71 

9.1458 

15  41  17.3 

11.967 

3 

7  12  23.45 

9.9666 

23  10  29.8 

6.831 

3 

8  58  21.38 

9.1439 

15  29  16.7 

19.053 

4 

7  14  39.39 

9.9647 

23    3  36.1 

6.058 

4 

9    0  29.90 

9.1407 

15  17  10.9 

19.138; 

5 

7  16  55.21 

9.9697 

22  56  34.8 

7.084 

5 

9    2  38.26 

9.1381 

15    5    0.1 

19.929  ' 

6 

7  19  10.91 

9.9606 

22  49  26.0 

7.910 

6 

9    4  46.47 

9.1355 

14  52  44.3 

19.305 

7 

7  21  2a48 

9.9585 

22  42    9.6 

7.336 

7 

9    6  54.52 

9.1399 

14  40  23.5 

19.388' 

8 

7  23  41.93 

9.9564 

22  34  45.7 

7.460 

8 

9    9    2.42 

9.1305 

14  27  57.7 

19.470 

9 

7  25  57.25 

9.9549 

22  27  14.4 

7.584 

9 

9  11  10.18 

9.1981 

14  15  27.1 

19.549 

10 

7  28  12.43 

9.9519 

22  19  35.6 

7.708 

10 

9  13  17.79 

9.1956 

14    2  51.8 

19.698 

11 

7  30  27.48 

9.9497 

22  11  49.4 

7.831 

11 

9  15  25.25 

9.1939 

13  50  11.7 

19.707 

1 

12 

7  32  42.39 

9.9473 

22    3  55.9 

7.953 

12 

9  17  32.57 

9.1908 

13  37  27.0 

19.783  ' 

13 

7  34  57.16 

9.9450 

21  55  55.1 

8.074 

13 

9  19  39.74 

9.1184 

13  24  37.7 

19.850 

14 

7  37  11.79 

9JM96 

21  47  47.0 

8.196 

14 

9  21  46.78 

9.1169 

13  11  43.9 

19.933 

15 

7  39  26.27 

9.9401 

21  39  31.7 

8.315 

15 

9  23  53.68 

9.1139 

12  58  45.7 

13.007 

16 

7  41  40.60 

9.9377 

21  31     9.2 

8.434 

16 

9  26    0.45 

9.1117 

12  45  43.1 

13.079 

17 

7  43  54.79 

9.9359 

21  22  39.6 

8.559 

17 

9  28    7.08 

9.1094 

12  32  36.2 

13.150 

18 

7  46    8.83 

9.9397 

21  14    3.0 

8.669 

18 

9  30  13.58 

9.1079 

12  19  25.1 

13.290 

19 

7  48  22.71 

9.9301 

21    5  19.3 

8.787 

19 

9  32  19.95 

9.1059 

12    6    9.8 

13.989 

20 

7  50  36.44 

9.3976 

20  56  28.6 

8.903 

20 

9  34  26.20 

9.1031 

11  52  50.4 

1^356 

21 

7  52  50.02 

9.9SG0 

20  47  30.9 

9.019 

21 

9  36  32..32 

9.1010 

11  39  27.0 

13.499 

22 

7  55    3.44 

9.9393 

20  38  26.3 

9.133 

22 

9  38  38.32 

9.0090 

11  25  59.7 

13.487 

23 

7  57  16.7C 

2.2197 

20  29  14.9 

9.946 

23 

9  40  44.20 

2.0071 

11  12  28.5 

13..559 

24 

7  59  29.8J 

2.9171 

N.20  19  56,8 

9.358 

24 

9  42  49.97 

9.0953 

N.IO  .58  53.4 

I3.616 

X. 


JUIiY,  ISTO. 


119 


» 

« 

GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

Bight  AaeeiMion. 

Diff. 
for  1  m. 

DeolinaUon. 

Pift 
forlm. 

Hoar. 

Right  Aaoenaion. 

Diff. 
for  1  m. 

DeoUaation. 

Dlff. 
forlm. 

MO 

NDA! 

ir21. 

WEDNESDAY  23. 

b    m      8 

• 

O           /           // 

ii 

h     m      8 

8 

o       /       « 

// 

0 

9  43  49.97 

9.0059 

N.IO  58  53.4 

13.616 

0 

11  22  16.14 

9.0796 

S.  0  44  23.6 

15.913 

1 

9  44  55.62 

9.01K& 

10  45  14.6 

13.678 

1 

1 1  24  20.53 

9.0737 

0  59  36.5 

15.916 

2 

9  47    1.17 

9.0916 

10  31  32.1 

13.738 

2 

1 1  26  24.99 

9.0750 

1  14  49.5 

15.917 

3 

9  49    6.61 

9.0898 

10  17  46.0 

13.797 

3 

11  28  29.53 

9.0763 

1  30    2.6 

15.2J7 

4 

9  51  11.94 

9.0880 

10    3  56.4 

13.855 

4 

11  30  34.15 

9.0777 

1  45  15.6 

15.916 

5 

9  53  17.17 

9.0803 

9  50    3.4 

13.919 

5 

11  32  38.86 

9.0793 

2    0  28.5 

15.913 

f) 

9  55  22.30 

9.0847 

9  36    6.9 

13.969 

6 

1 1  34  43.67 

9.0809 

2  15  41.1 

15J908 

7 

9  57  27.34 

9.0839 

9  22    7.1 

14.093 

7 

11  36  46.57 

9.08SS 

2  30  53.4 

15.903 

8 

9  59  32.29 

9.0817 

9    8    4.1 

14.077 

8 

1 1  38  53.57 

9.0649 

2  46    5.4 

15.197 

9 

10    J  37.14 

9.0809 

8  5iJ  57.9 

14.199 

9 

11  40  58.68 

9.0861 

3    1  17.0 

15.188 

10 

10    3  41.91 

9.0788 

8  39  48.6 

14.181 

10 

11  43    3.90 

9.0879 

3  16  28.0 

15.178 

11 

10    5  46.60 

9.0776 

8  25  3a2 

14.931 

11 

11  45    9.23 

9.0808 

3  31  38.4 

15.168 

12 

10    7  51.22 

9.0763 

8  11  20.9 

14.979 

12 

11  47  14.68 

9.0918 

3  46  48.2 

15.157 

13 

10    9  55.76 

9.0750 

7  57    2.7 

14.397 

13 

11  49  20.25 

9.0939 

4    1  57^ 

15.143 

14 

10  12    0.22 

9.0738 

7  42  41.7 

14.373 

14 

11  51  25.95 

ujxm 

4  17    5.3 

15.198 

15 

10  14    4.61 

9.0797 

7  28  17.9 

14.419 

15 

11  53' 31.79 

9.0084 

4  32  12.5 

15.112 

16 

10  16    8.94 

9.0717 

7  13  51.4 

14.469 

16 

11  55  37.76 

9.1008 

4  47  18.7 

15.094 

17 

10  18  13.21 

9.0707 

6  59  22.4 

14.505 

17 

11  57  43.88 

9.1039 

5    2  23.8 

15.075 

18 

10  20  17.42 

9.0687 

6  44  50.8 

14.547 

18 

11  59  50.14 

9.1056 

5  17  27.7 

15.055 

19 

10  22  21.57 

9.0688 

6  30  16.7 

14.587 

19 

12    1  56.55 

9.1069 

5  32  30.4 

15.034 

20 

10  24  25.68 

9.0681 

6  15  40.3 

14.696 

20 

12    4    3.12 

9.1108 

5  47  31.8 

15.011 

21 

10  26  29.74 

9.0673 

6    1     1.6 

14.663 

21 

12    6    9.85 

9.1135 

6    2  31.7 

14.086 

22 

10  28  33.75 

9.0666 

5  46  20.7 

14.700 

22 

12    8  16.74 

9.1163 

6  17  30.1 

14aNX) 

23 

10  30  37.73 
TUI 

9.0660 

]SDA 

N.  5  31  37.6 
r  22. 

14.736 

23 

12  10  23.80 
THU 

9.1191 

RSDi 

S.  6  32  26.9 
iY  24. 

14.933 

0 

10  32  41.671 

9.0654 

N.  5  16  52.4 

14.770 

0 

12  12  31.03 

9.1290 

S.  6  47  22.1 

14J)06 

1 

10  34  45.58 

9.0649 

5    2    5.2 

14.809 

1 

12  14  38.44 

9.1951 

7    2  15.6 

14.876 

2 

10  36  49.46 

9.0645 

4  47  16.1 

14.834 

2 

12  16  46.04 

9.1989 

7  17    7.2 

14.843 

3 

10  3d  53.32 

9.0649 

4  32  25.1 

14.865 

3 

12  18  53.82 

9.1313 

7  31  56.8 

14.810 

4 

10  40  57.16 

9.0638 

4  17  32.3 

14.884 

4 

12  21    1.79 

9.1345 

7  46  44.4 

14.777 

5 

10  43    0.98 

9.0636 

4    3  37.8 

14.999 

5 

12  23    9.96 

9.13n 

8    1  30.0 

14.749 

6 

10  45    4.79 

9.0634 

3  4/  41.6 

14JM9 

6 

12  25  18.32 

9.1411 

8  16  13.4 

14.704 

7 

10  47    8.59 

9.0633 

3  32  43.9 

14.974 

7 

12  27  26.89 

9.1446 

8  30  54.5 

14.666 

8 

10  49  12.39 

9.0633 

3  17  44.7 

14.999 

8 

12  29  35.67 

9.1481 

8  45  33.3 

14.697 

9 

10  51  16.19 

9.0633 

3    2  44.0 

15.099 

9 

12  31  44.66 

9.1517 

9    0    9.7 

14.586 

10 

10  53  19.99 

9.0635 

2  47  42.0 

15.043 

10 

12  33  53.87 

9.1553 

9  14  43.6 

14.542 

11 

10  55  23.81 

9.0637 

2  32  38.8 

15.063 

11 

12  36    3.30 

9.1591 

9  29  14.8 

14.497 

12 

10  57  27.64 

J3.0639 

2  17  34.4 

15.089 

12 

12  38  12.96 

9.1698 

9  43  43.3 

14.452 

13 

10  59  31.48 

9.0643 

2    2  28.9 

15.101 

13 

12  40  22.84 

9.1667 

9  58    9.0 

14.405 

14 

11     1  35.35 

9.0647 

1  47  22.3 

15.118 

14 

12  42  32.96 

9.1707 

10  12  31.9 

14.357 

15 

11    3  39.24 

9.0651 

1  32  14.8 

15.133 

15 

12  44  43.32 

9.1747 

10  26  51.9 

14.308 

16 

11    5  4ai6 

9.0657 

1  17    6.4 

15.147 

16 

12  46  53.92 

2.1787 

10  41    8.9 

14.957 

17 

11    7  47.1^ 

9.0663 

1     1  57  Ji 

15.160 

17 

12  49    4.77 

9.1898 

10  55  22.7 

14.903 

18 

11     9  51.11 

9.0609 

0  46  47.2 

15.179 

18 

12  51  15.86 

9.1860 

11    9  33J2 

14.148 

19 

11  11  55.15 

9.06n 

0  31  ;36.6 

15.189 

19 

12  53  27.20 

9.1919 

11  23  40.4 

14.0r)3 

20 

11  13  59.24 

9.0685 

0  16  25.4 

15.191 

20 

12  55  38.81 

9.1956 

11  37  44.3 

14M36 

21 

11  16    3.37 

9.0603 

N.  0    1  13.7 

15.198 

21 

12  57  50.68 

2.2000 

11  51  44.7 

13.977 

22 

11  18    7.56 

9.0704 

S.  0  J3  58.4 

15.905 

22 

13    0    2.81 

2.9044 

12    5  41.5 

13.917 

23 

11  20  11.82 

9.0715 

0  29  10.9 

15.910 

23 

13    2  15.21 

9.9089 

12  19  34.7 

13.855 

24 

11  22  16.14 

9.0'ftW 

S.  0  44  23.6 

15.913 

24 

13    4  27.88 

9.9135 

S.12  33  24.1 

13.799 
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• 

GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RigbtAjBOOiuiion. 

Diff. 
for  Im. 

DecUnatlon. 

Diff. 
for  1  m. 

Hour. 

Right  Aacenaion. 

Diff. 
forlm. 

Declinatioii. 

Dim 

forlm. 

YR 

IDAl 

:25. 

SUNDAY  27. 

1 

h     m      8 

• 

0         /          // 

II 

b     m       8 

M 

o          '       -/'— 

1 

0 

13    4  27.88 

3.3135 

S.12  :33  24.1 

13.793 

0 

14  56  47.34 

3.4743 

s.21  53  12.7 

84M2 

1 

J  3    6  40.a3 

3.3183 

12  47    9.7 

13.787 

1 

14  59  15.96 

3.4796 

22    2    5.1 

8.803 

2 

13    8  54.06 

3.8238 

13    0  51.3 

13.660 

2 

15    1  44.91 

8.4859 

22  10  49.1 

8.663 

3 

13  11    7.57 

8.3275 

13  14  28.9 

13.593 

3 

15    4  14.18 

8.4905 

22  19  24.7 

8.599 

4 

13  13  21.36 

3.8333 

13  28    2.4 

13.533 

4 

15    6  43.77 

3.4958 

22  27  51.8 

8.380 

5 

13  15  35.45 

3.3373 

13  41  31.7 

13.453 

5 

15    ^  13.68 

3.5013 

22  36  10.3 

8.337 

6 

13  17  49.83 

3.3431 

13  54  56.6 

13.379 

6 

15  11  43.91 

3.5064 

22  44  20J2 

8.091 

7 

13  20    4.50 

3.3471 

14    8  17.2 

13.306 

7 

15  14  14.45 

8.5115 

22  52  21.3 

7.944' 

8 

13  22  19.48 

3.3533 

14  21  33.3 

13.330 

8 

15  16  45.29 

3.5166 

23    0  13.5 

7,197 

9 

13  24  34.76 

3.3573 

14  34  44.8 

13.153 

9 

15  19  16.44 

8.5817 

23    7  56.9 

7.648  ' 

10 

13  26  50.35 

3.3633 

14  47  51.6 

13.074 

10 

15  21  47.89 

3.5966 

23  15  31.3 

7.497 

11 

13  29    6.24 

3.3674 

15    0  53.7 

13.994 

11 

15  24  19.63 

3.5314 

23  22  56.6 

7.346 

12 

13  31  22.44 

3.2737 

15  13  50.9 

13.913 

12 

15  26  51.66 

3.5363 

23  30  12.8 

7.193 

13 

13  33  38.96 

3jm9 

15  26  43.2 

13.830 

13 

IS  29  23.98 

3.5410 

23  37  19.8 

7.039 

14 

13  35  55.79 

3.3833 

15  39  30.5 

13.745 

14 

15  31  56.58 

3.5456 

23  44  17.5 

6.883 

15 

13  38  12.94 

8.3885 

15  52  12.6 

13.658 

15 

15  34  29.47 

3.5504 

23  51    5.8 

6.7B7 

16 

13  40  30.41 

8.3939 

16    4  49.5 

13.571 

16 

15  37    2.63 

3.5548 

23  57  44.7 

6J^ 

17 

13  42  48.21 

3.3993 

16  17  2J.1 

18.481 

17 

15  39  36.05 

9.5593 

24    4  14.1 

6.411 

18 

13  45    6.33 

8.3047 

16  29  47.2 

13.389 

18 

15  42    9.73 

3.5635 

24  10  34.0 

6.951 

19 

13  47  24.78 

3.3103 

16  42    7.8 

13J297 

19 

15  44  43.67 

3.5677 

24  16  44.2 

6.089 

« 

.20 

13  49  43.56 

2J157 

16  54  22.9 

13.304 

20 

15  47  17.86 

3.5719 

24  22  44.7 

5.997 

21 

13  52    2.66 

3.3313 

17    6  32.3 

13.108 

21 

15  49  52.30 

3<5759 

24  28  35^ 

5.765  ; 

22 

13  54  22.10 

3.3368 

17  18  35.9 

13.011 

22 

15  52  26.97 

3.5798 

24  34  16.5 

5U»1  1 

23 

13  56  41.88 

3.3335 

S.  17  30  33.6 

11.913 

23 

15  55    1.88 

9.5836 

S.24  39  47.6 

5.435  ! 

1 

SATl 

UUBI 

LY  26. 

* 

MONDA" 

^28. 

0 

13  59    2.00 

\  3.3381 

S.  17  42  25.3 

11.813 

0 

15  57  37.01 

3.5873 

S.24  45    8.7 

5.968 

1 

14    1  22.46 

3.3437 

17  54  11.0 

11.710 

1 

}e    0  12.:36 

8.5910 

24  50  19^ 

5.109 

1 

2 

14    3  43.25 

8J3493 

18    5  50.5 

11.606 

2 

16    2  47.93 

3.5945 

24  55  20i) 

4.935  ; 

3 

14    6    4.38 

8.3550 

18  17  23.7 

11.501 

3 

16    5  23.70 

3.5979 

25    0  12.0 

4.767 

4 

14    8  25.85 

3.3607 

18  28  50.6 

11.395 

4 

16    7  59.67 

3.6013 

25    4  52.9 

4.596 

5 

14  10  47.67 

3.3665 

18  40  11.1 

11.387 

5 

16  10  35.84 

3.6043 

25    9  23.5 

4.435 

6 

14  13    9.83 

3.3733 

18  51  25.0 

11.177 

6 

16  13  12.19 

3.6073 

25  13  43.9 

4.954 

7 

14  15  32.a3 

3.3779 

19    2  32.3 

11.066 

7 

16  15  48.71 

8.6109 

25  17  54.0 

4.0» 

8 

14  17  55.18 

3.3837 

19  13  32.9 

10.953 

8 

16  18  25.41 

3.6130 

25  21  53.7 

3.909 

9 

14  20  18.37 

3.3894 

19  24  26.6 

10.838 

9 

16  21    2.27 

a.6l5& 

25  25  43.1 

3.736 

1 

10 

14  22  41.91 

8.3951 

19  35  13.4 

.   10.733 

10 

16  23  39.28 

8.6181 

25  29  22.0 

3.569 

11 

14  25    5.79 

3.4008 

19  45  53.3 

10.605 

11 

16  26  16.44 

3.6905 

25  32  50.5 

3J87  ' 

12 

14  27  30.01 

8.4066 

19  56  26.0 

10.485 

12 

16  28  53.74 

3.0^7 

25  36    8.5 

3.919 

13 

14  29  54.58 

3.4133 

20    6  51.5 

10.365 

13 

16  31  31.17 

3.6348 

25  39  15.9 

3.036 

14 

14  32  19.49 

3.4181 

20  17    9.8 

10.343 

14 

16  34    8.72 

8.6368 

25  42  12.8 

9.860  ' 

15 

14  34  44.75 

3.4338 

20  27  20.7 

10.130 

15 

16  36  46.:38 

8.6386 

25  44  59.1 

9.683  ' 

16 

14  37  10.a5 

3.1395 

20  37  24.2 

9.995 

16 

16  39  24.15 

8.6303 

25  47  34.8 

9.506 

17 

14  39  36.29 

3.4353 

20  47  20.1 

9.868 

17 

16  42    2.01 

3.6318 

25  49  59.8 

9U»6  ^ 

18 

14  42    2.57 

3.4408 

20  57    8.4 

9.741 

18 

16  44  39.96 

3.63:i9 

25  52  14.1 

9.149 

19 

14  44  29.19 

8.4465 

21    6  49.0 

9.611 

19 

16  47  17.99 

3.6344 

25  54  17.7 

1.971  ' 

20 

14  46  56:15 

3.45^ 

21  16  21.7 

9.479 

20 

16  49  56.09 

9.6354 

25  56  10.6 

1.799 

21 

14  49  23.45 

3.4578 

21  25  46.5 

9.347 

21 

16  52  34.24 

9.6363 

25  57  52.8 

1.613  . 

22 

14  51  51.08 

3.4633 

21  35    3.3 

9.313 

22 

16  55  12.44 

9.6371 

25  59  24.2 

1.433 

23 

14  54  19.04 

3.4688 

21  44  12.1 

9.078 

23 

16  57  50.69 

9.6378 

26    0  44.8 

1.954  ' 

24 

14  56  47.34 

3.4743 

S.21  53  12.7 

8.943 

24 

17    0  28.98 

9.6383 

S.26    1  54.7 

luyTS ; 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  A8CENSI0N  AND  DECLINATION. 

• 

Honr. 

Right  AMension. 

Diff. 
forlm. 

DecliuatSon. 

Diflf. 
for  1  m. 

Hoar. 

Right  Aacenafoii. 

DIff. 
forlm. 

Deolisation. 

Ditt. 
for  1  m. 

TUB 

}SDA 

r  29. 

THURSDAY  31. 

h     m      8 

8 

^0      '      " 

II 

h    m      8 

8 

1          0     1       II 

// 

0 

17    0  28.98 

3.()3Rn 

S.26    1  54.7 

1.075 

0 

19    4  51.64 

9.4934 

8.^\  32  24.3 

7.019 

1 

17    3    7.29 

9.6386 

26    2  53.8 

0.895 

1 

19    7  21.07 

9.4876 

23  25  18.8 

7.164 

2 

17    5  45.61 

9.6367 

26    3  42.1 

0.715 

2 

19    9  50.15 

9.4917 

23  18    Ui 

7.307 

3 

17    8  2SM 

9.6388 

26    4  19.6 

0.535 

3 

19  12  18.88 

9.4758 

23  10  41.9 

7.4-18 

4 

17  11    2.27 

3.6387 

26    4  46.3 

0.355 

4 

19  14  47.25 

9.4697 

23    3  10.8 

7.588 

5 

17  13  40.58 

9.6383 

26    5    2.2 

-0.175 

5 

19  17  15.25 

9.4636 

22  55  31.3 

7.797 

6 

17  16  18.87 

9.6379 

26    5    7.3 

•H).005 

6 

19  19  42.88 

9.4574 

22  47  43.5 

7.864 

7 

17  18  57.13 

9.6373 

26    5     1.6 

0.185 

7 

19  22  10.14 

9.4513 

22  39  47.6 

8.000 

8 

17  21  S5J35 

9.6366 

26    4  45.1 

0.364 

8 

19  24  37.a3 

9.4451 

22  31  43.5 

6.135 

9 

17  24  13.52 

9.63S7 

26    4  17.9 

0.543 

9 

19  27    3.55 

9.4388 

22  23  31.4 

8.967 

10 

17  26  51.63 

9.6346 

26    3  39.9 

0.*^ 

10 

19  29  29.69 

9.4394 

22  15  11.4 

8.398 

11 

17  29  29.67 

9.6334 

26    2  51.2 

0.901 

11 

19  31  55.44 

9.4960 

22    6  43.6 

8.597 

12 

17  32    7.64 

9.639) 

26    1  51.8 

1.080 

12 

19  34  20.81 

9.4196 

21  58    8.1 

8.655 

13 

17  34  45.52 

9.6305 

26    0  41.6 

1.958 

13 

19  36  45.79 

9.4131 

21  49  25.0 

8.789 

14 

17  37  23;30 

9.6388 

25  59  -20.8 

1.436 

14 

19  39  10.38 

9.4066 

21  40  34.3 

8.907 

15 

17  40    0.98 

9.6971 

25  57  49.3 

1.614 

15 

19  41  34.58 

9.4000 

21  31  36.1 

9.031 

16 

J7  42  38.55 

9.63f>l 

25  56    7.1 

1.799 

16 

19  43  58.38 

3.3934 

21  22  30.6 

9.159 

17 

17  45  15.99 

9.6999 

25  54  14.3 

1.968 

17 

19  46  21.79 

9.3868 

21  13  17.8 

9.973  1 

18 

17  47  53.30 

9.6907 

25  52  11.0 

9.143 

18 

19  48  44.80 

9.3809 

21    3  57.8 

9.399  j 

19 

17  50  30.47 

9.6183 

25  49  57.1 

9.319 

19 

19  51    7.41 

9.3735 

20  54  30.8 

9.506  i 

20 

17  5:3    7.49 

9.6158 

25  47  32.7 

9.494 

20 

19  53  29.62 

9.3669 

20  44  56.8 

9.694  ! 

21 

17  55  44.36 

9.6131 

25  44  57.8 

9.668 

21 

19  55  51.44 

9.3609 

20  35  15.9 

9.738 

22 

17  58  21.06 

9.6109 

25  42  12.5 

9.849 

22 

19  58  12.85 

9.3535 

20  25  28.2 

9.850 

23 

18    0  57.58 

9.6079 

S.25  39  16.8 

3.014 

23 

20    0  33.86 

9.3467 

8.20  15  33.9 

9.960 

VVEDl 

^ESD 

AY  30. 

V     ■ 

FRIDAY,  AI] 

rGUST  1. 

0 

1 

18    3  33.92 

18    6  10.07 

9.6041 
9US006 

S.25  36  10.8 
25  32  54.5 

3.186 
3.357 

0 

1    20    2  54.46  9.3400 

|S.20    5  33.0 

10.069 

2 

18    8  46.02 

9.5974 

25  29  27.9 

3.599 

3 

18  11  21.76 

9.5909 

25  25  51.0 

3.700 

4 

18  13  57.29 

9.5909 

25  22    3.9 

3.868 

5 

18  16  32.59 

9.5864 

25  18    6.8 

4.035 

PHASES  OF  T 

HE  MOON. 

6 
7 

18  19    7.66 
18  21  42.49 

9.5835 

25  13  59.7 
25    9  42.6 

4.909 

9.5785 

4.368 

8 

18  24  17.08 

9.5744 

25    5  15.5 

4.534 

d      h     m 

.     3    9  37 

9 

18  26  51.42 

9J»709 

25    0  38.5 

4.698 

0   Full  Moon. . 

.8 

10 
11 

18  29  25.50 
18  31  59.31 

9.5658 
9.5619 

24  55  51.7 
24  50  55.2 

4.861 
5.093 

C   T*a8t  Quarter,  . 

.  10  20  54 

4  ^^    ^^  4          ^ 

.3 

12 

18  34  32.84 

9J»565 

24  45  48.9 

5.185 

#   New  Moon, 

.   18  21     5 

.9 

13 

18  37    6.09 

9.5518 

24  40  33.0 

5.344 

})   First  Quarter, . 

.  25  22  35 

.7 

14 

18  39  39.06 

9.5470 

24  35    7.6 

5.509 

15 

18  42  11.73 

9.5490 

24  29  32.7 

5.660 

16 

18  44  44.10 

9.5370 

24  23  48.4 

5.816 

A        h 

17 
18 
19 

18  47  16.17 
18  49  47.93 
18  52  19.37 

9.5319 
9.5967 
9^913 

24  17  54.8 
24  11  51.9 
24    5  39.8 

5.971 
6.195 
6.977 

a  Apogee,.     .     . 
<C   Perigee,.     .     . 

%JL            1 

.     .    12  14 
.     .   27  15 

.8 
.1 

20 

18  54  50.49 

9.5159 

23  59  18.6 

6.498 

21 

18  57  21.28 

9.5104 

23  52  48.4 

6.578 

22 

18  59  51.74 

9.5048 

23  46    9.2 

6.797 

23 

19    2  21.86 

9.4999 

23  39  21.1 

6.874 

24 

19    4  51.64 

9.4934 

S.23  32  24.3 

7.019 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

■ 

2^ 

Star's  Kaiue 

P.L. 

P.L. 

P.L. 

P.L. 

o  1 

oud 

Noon. 

of 

U|i>. 

of 

Vlh. 

of 

IXi». 

of 

Poftitioii. 

Diff. 

liiir. 

Diir. 

Diff.  . 

1 

Spicu 

W. 

O           /        " 

44  28  25 

9155 

O           /          /• 

4C)  18    0 

9155 

Off 

48    7  35 

9156 

49  57    9 

9157 

u  Aqiiile 

E. 

GO  59  20 

9935 

59  27  45 

9966 

57  56  50 

3001 

56  26  39 

3041 

Foinnlhaut 

E. 

84  24    (J 

3548 

82  44    0 

9553 

81     4    0 

9558 

79  24    7 

8565 

Jupiter 

E. 

95  57    9 

9160 

94    7  41 

9160 

92  18  13 

9161 

90  28  47 

9163 

2 

Spica 

W. 

59    4  16 

9172 

60  53  26 

9176 

62  42  30 

9181 

64  31  26 

9188 

a  Aquilee 

E. 

49    9  40 

3313 

47  45  44 

3388 

46  2;)  14 

3471 

45    2  17 

3563 

Foinulhaut 

E. 

71    7  43 

9691 

69  29  \e 

9637 

ii7  51  11 

9655 

66  13  31 

9675 

Jupiter 

E. 

81  2^32 

9180 

79  33  34 

9185 

77  44  44 

9190 

75  56    2 

8197 

a  Pegasi 

E. 

91  27  27 

9313 

89  41  46 

9317 

87  56  12 

9394 

86  10  47 

9J31 

3 

Spica 

W. 

73  33  34 

9995 

75  21  25 

9934 

77    9    2 

9943 

78  56  25 

9X3 

Aiitai-es 

W. 

27  4G  52 

9918 

29  34  52 

9998 

31  22  38 

9937 

33  10  10 

3947 

Fomalliaul 

E. 

58  12  42 

9806 

5(>  38  22 

9841 

55    4  47 

9878 

53  32    0 

9918 

Jupiter 

E. 

66  55  11 

9937 

65    7  38 

9946 

63  20  19 

9956 

61  33  15 

9968  . 

oe  Pegasi 

E. 

77  26  32 

9376 

75  42  23 

9388 

73  58  31 

9401 

72  14  57 

3114  I 

Mars 

E. 

101    4  57 

9465 

99  22  55 

9475 

97  41    6 

9484 

95  59  31 

9494  i 

4 

Aiitures 

W. 

42    3  54 

9304 

43  49  47 

9317 

45  35  22 

9330 

47  20  38 

9344  : 

Fomalliaut 

E. 

46    2  29 

3186 

44  36    3 

3906 

43  11    0 

3339 

41  47  26 

3418 

Jupiter 
a  Pegasi 

E. 

52  42  12 

9399 

50  56  55 

9344 

49  11  59 

9358 

47  27  24 

3373 

E. 

63  42  J9 

9494 

62    0  58 

3514 

60  20    4 

9534 

58  39  38 

3555 

Saturn 

E. 

85  17    0 

9355 

8:)  32  20 

9368 

81  47  59 

3381 

80    3  57 

9395  1 

Mars 

E. 

87  35  27 

9554 

85  55  29 

9568 

84  15  50 

8589 

82  36  30 

9596  ; 

5 

Autares 

W. 

56    1  56 

9415 

57  45    9 

9430 

59  28     1 

9445 

61  10*31 

9461 

« 

Jupiter 

E. 

38  50    7 

9457 

37    7  53 

3476 

35  26    6 

9496 

33  44  47 

3516 

a  Pegasi 

E. 

50  25  16 

9680 

48  48    9 

9709 

47  11  41 

9741 

45  a5  55 

9774  ' 

Sutuni 

E. 

71  28  56 

9471 

69  47    2 

3487 

68    5  30 

9509 

6(i  24  20 

8519 

Mars 

E. 

74  24  54 

9674 

72  47  39 

3691 

71  10  47 

9708 

69  34  17 

9795 

a  Arietis 

E. 

91  53  20 

3430 

90  10  28 

3445 

88  27  5/ 

9460 

86  45  48 

9476 

6 

Autares 

W. 

69  37  28 

9541 

71  17  44 

3557 

72  57  38 

9574 

74  37    9 

9591 

Saturn 

E. 

58    4  28 

9607 

56  25  43 

9696 

54  47  24 

9645 

53    9  30 

3664 

Mars 

E. 

61  37  38 

9815 

60    3  29 

3834 

58  29  45 

9853 

5(>  56  26 

9673 

a  Ai'ietis 

E. 

78  20  37 

9557 

76  40  43 

9573 

75     1  11 

9590 

73  22    2 

9607 

7 

Autares 

W. 

82  49    9 

9671 

84  26  28 

9687 

86    3  25 

9704 

87  40    0 

9719 

a  AquilsB 

W. 

39    4  17 

4490 

40    8  18 

4385 

41  13  5:3 

4993 

42  20  52 

4919  { 

Saturn 

E. 

45    6  30 

9703 

43  31  14 

9784 

41  56  25 

9805 

40  22    4 

9^8 

Mars 

E. 

49  16    3 

9971 

47  45  14 

9999 

46  14  51 

3019 

44  44  53 

3033 

a  Arietis 

E. 

65  11  57 

9689 

63  a5    3 

9706 

61  58  31 

9793 

60  22  22 

9740  . 

Sum 

E. 

134  14  17 

3003 

132  44    8 

3090 

131   14  20 

3037 

129  44  53 

3054  , 

1 

8 

a  Aquilie 

W. 

48  12  18 

3930 

49  25    7 

3899 

50  38  35 

3857 

51  52  38 

3897 

Saturn 

E. 

32  37  45 

9950 

31    6  30 

9977 

29  35  49 

3007 

28    5  45 

3039 

Mars 

E. 

37  21  38 

3143 

35  54  20 

3167 

34  27  31 

3199 

33     1  12 

3817  1 

a  Arietis 

E. 

52  26  58 

9890 

50  52  56 

9835 

49  19  14 

9851 

47  45  52 

8866 

Aldebarau 

E. 

85    5  21 

9853 

83  32    2 

9668 

81  59    2 

9683 

80  26  21 

9S88  , 

Soil 

E. 

122  22  45 

3135 

120  55  18 

3159 

119  28  11 

3168 

118    1  23 

3183  1 

9 

a  AquiIsB 

W. 

58    9  26 

3795 

59  25  47 

3711 

60  42  22 

3099 

61  59  10 

3688 

a  Aiietis 

E. 

40    3  54 

9941 

38  32  27 

9956 

37     1  19 

3970 

35  30  29 

9965 
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OBBENWIGU  MEAN  TIME. 

LUNAR  DISTANCED 

li 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^12 

and 

Midniffbt. 

of 

XVh. 

of 

xvnih. 

of 

XXIh. 

of 

1 

Poflition. 

^ 

Biff. 

Dur. 

Diff 

Dtff. 

Spica 

W. 

O          I        ti 

51  46  42 

9159 

53  3d  12 

9161 

55  25  38 

9164 

o        1      n 

57  15    0 

9168 

a  Aquilie 

E. 

54  57  17 

3086 

53  28  49 

3133 

52    1  19 

3187 

50  34  54 

3947 

Fomalhaut 

E. 

77  44  24 

3573 

76    4  52 

9583 

74  25  a3 

9593 

72  46  29 

9607 

Jupiter 

£. 

88  39  23 

9166 

86  50    2 

9168 

85    0  46 

9179 

83  11  36 

9176 

2 

Spica 

W. 

66  20  12 

9194 

68    8  48 

9901 

69  57  14 

9908 

71  45  30 

9916 

a  AquiliB 

E. 

43  43    2 

JDOO 

42  25  39 

3789 

41  10  18 

3919 

39  57  10 

4056 

Fomalhaut 

E. 

64  36  18 

9097 

62  59  34 

9790 

61  23  21 

9747 

59  47  43 

9775 

Jupiter 
a  Pegasi 

E. 

74    7  30 

9904 

72  19    8 

9911 

70  30  57 

9919 

68  42  58 

9997 

E. 

84  25  32 

9338 

82  40  28 

9346 

80  55  36 

9355 

79  10  57 

9365 

3 

Spica 

W. 

80  43  38 

9964 

82  30  26 

9974 

84  17    3 

9986 

86    323 

9998 

Antares 

W. 

34  57  27 

9958 

36  44  29 

9969 

38  31  14 

9980 

40  17  43 

9999 

Fomalhaut 

E. 

52    0    4 

9969 

50  29    4 

3011 

48  59    5 

3065 

47  30  12 

3199 

Jupiter 

E. 

59  46  28 

9979 

57  59  58 

9991 

56  13  45 

9309 

54  27  49 

9315 

a  Fegasi 

B. 

70  31  42 

9499 

68  48  48 

9443 

67    6  15 

9460 

65  24    5 

9477 

Mars 

E. 

94  18  10 

*06 

92  37    5 

9517 

90  56  16 

9599 

89  15  43 

9541 

4 

Antares 

W. 

49    5  34 

9357 

50  50  10 

9371 

52  34  26 

9386 

54  18  21 

9400 

FomaUiaut 

E. 

40  25  30 

3519 

39    5  19 

3618 

37  47    4 

3735 

36  30  54 

3866 

Jupiter 

E. 

45  43  10 

9389 

48  59  19 

9405 

42  15  51 

9491 

40  32  47 

9438 

a  PegaBi 

E. 

56  59  41 

9577 

55  20  15 

9601 

53  41  21 

9696 

52    3    1 

9659 

Saturn 

E. 

78  20  15 

9409 

76  36  53 

9494 

74  53  52 

9439 

73  11  13 

9455 

Mars 

E. 

80  57  29 

9610 

79  18  48 

OMQA 

77  40  29 

9649 

76    2  31 

9658 

5 

Antares 

W. 

62  52  39 

9477 

64  34  25 

9493 

66  15  48 

9509 

67  56  49 

9595 

Jupiter 
a  Pegasi 

£. 

32    3  56 

9538 

30  23  35 

9561 

28  43  46 

9585 

27    4  30 

9610 

E. 

44    0  53 

9810 

42  26  38 

9848 

40  53  12 

9888 

39  20  38 

9939 

Saturn 

E. 

64  43  33 

9536 

63    3  10 

9554 

61  23  12 

9579 

59  43  38 

9589 

Mars 

E. 

67  58  10 

9743 

66  22  27 

9760 

64  47    7 

9778 

63  12  11 

9796 

a  Arietis 

E. 

85    4    1 

9409 

83  22  36 

9508 

81  41  34 

9594 

80    0  54 

9540 

6 

Antares 

W. 

76  16  17 

9607 

77  55    3 

9693 

79  33  27 

9639 

81  11  29 

9655 

Saturn 

£. 

51  32    2 

9683 

49  54  59 

9703 

48  18  23 

9793 

46  42  13 

9743 

Mars 

E. 

55  23  32 

9801 

53  51    2 

9911 

52  18  57 

9931 

50  47  17 

9951 

a  Arietis 

E. 

71  43  16 

9093 

70    4  52 

9640 

68  26  51 

9657 

66  49  13 

9673 

7 

Antares 

W. 

89  16  14 

9735 

90  52    8 

9750 

92  27  41 

9766 

94    2  54 

9781 

a  Aquile 

W. 

43  29    7 

4140 

44  38  30 

4077 

45  48  54 

40» 

47    0  12 

3973 

Saturn 

E. 

38  48  12 

9850 

37  14  49 

9873 

35  41  56 

9898 

34    9  34 

9994 

Mars 

E. 

43  15  21 

3055 

41  46  16 

3076 

40  17  37 

3097 

38  49  24 

3119 

a  Arietis 

E. 

58  46  35 

9756 

57  11    9 

9779 

55  36    4 

9788 

54    1  21 

9804 

Suit 

E. 

128  15  47 

3070 

126  47    1 

3087 

125  18  36 

3104 

123  50  31 

3119 

8 

a  Aquiln 

W. 

53    7  12 

3808 

54  22  12 

3779 

55  37  36 

3758 

56  53  22 

3741 

Saturn 

E. 

26  36  21 

3075 

25    7  41 

3114 

23  39  49 

3159 

22  12  51 

3911 

Mars 

E. 

31  35  23 

3944 

30  10    6 

3979 

28  45  22 

3309 

27  21  13 

3334 

a  Arietis 

E. 

46  12  50 

9861 

44  40    7 

9897 

43    7  44 

9919 

41  35  40 

9996 

Aldebaran 

E. 

78  53  59 

9919 

77.21  56 

9996 

75  50  10 

9939 

74  18  41 

9953 

Suit 

E. 

116  34  53 

3197 

115    8  40 

3911 

113  42  44 

3995 

112  17    5 

3939 

9 

a  Aquil» 

W. 

63  16  10 

3679 

64  33  19 

3679 

65  50  36 

3664 

67    8    1 

3650 

0  Arietis 

E. 

33  59  57 

9999 

32  29  43 

3014 

30  59  47 

3099 

29  30  10 

3046 
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GBEENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

U 

star's  Kame 

P.L. 

P.L. 

P.L, 

P.L. 

9 

and 

Noon. 

of 

lUb. 

of 

Vlh. 

of 

£&• 

of 

Position. 

Diff. 

Diff. 

Diff. 

DUL 

Aldebaran 

E. 

O          1        II 

72  47  29 

9906 

O           /        /' 

71  16  34 

9980 

O           /        /' 

69  45  56 

9103 

68  15  34[ 

3005 

Sun 

E. 

110  51  42 

9953 

109  26  35 

«Bno 

108    1  43 

3977 

106  37    5 

3990 

10 

a  AquibB 

W. 

68  25  32 

a6M 

69  43    8 

3640 

71    0  49 

3616 

72  18  34 

3644 

Fomalhaut 

W. 

43  55  33 

3900 

45    8  53 

3869 

46  22  51 

3898 

47  37  24 

3797 

Jupiter 
Aldebaran 

W. 

26  16  17 

3064 

27  45  11 

3064 

29  14    5 

3065 

30  42  58 

3666 

E. 

60  47  34 

3065 

59  18  41 

3076 

57  50    2 

3087 

56  21  36 

3097 

Sun 

E. 

99  37  20 

3344 

96  13  59 

3353 

96  50  49 

3363 

95  27  50 

3371 

11 

Fomalhaut 

W. 

53  57  16 

3660 

55  14  24 

8663 

56  31  50 

3847 

57  49  34 

3639 

Jupiter 

W. 

38    6  44 

3078 

39  35  21 

3060 

41    3  55 

3089 

42  32  27 

3063 

a  Pegasi 
Aldebanui 

W. 

31    1  43 

3645 

32  19  29 

366B 

3338    0 

3665 

34  57  12 

3B33 

E. 

49    2  37 

3148 

47  35  26 

3158 

46    8  27 

3169 

44  41  41 

3179 

Sun 

E. 

88  35    6 

3405 

87  12  55 

3410 

85  50  50 

3415 

84  28  51 

349] 

12 

Fomalhaut 

W. 

64  21  56 

3570 

65  41    3 

3&a9 

67    022 

3S60 

68  19  51 

3540 

Jupiter 
a  Pegasi 
Aldebanm 

W. 

49  54  43 

3067 

51  23    8 

an? 

52  51  33 

3067 

54  19  59 

3086 

W. 

41  41     1 

3415 

43    3    1 

3398 

44  25  20 

3389 

45  47  57 

3366 

E. 

37  30  56 

3935 

36    5  28 

8948 

34  40  16 

3863 

33  15  21 

38f78 

Sun 

E. 

77  40    0 

3434 

76  18  22 

3435 

74  56  45 

3436 

73  35    9 

3437 

13 

Fomalhaut 

W. 

74  59  48 

3407 

76  20  15 

3469 

77  40  51 

3481 

79    1  36 

3474 

Jupiter 
a  Pegasi 

W. 

61  42  34 

3075 

63  11  14 

3073 

64  39  57 

3069 

66    8  44 

3065 

W. 

52  45    3 

3303 

54^9  11 

3899 

55  33  32 

3969 

56  58    3 

3971 

Saturn 

W. 

29  18  55 

3936 

30  44  21 

3990 

32  10    6 

3905 

33  36    9 

3108 

Mars 

W. 

21  44  51 

3608 

23    3  23 

3567 

24  22  33 

3B88 

25  42  15 

3518 

Sun 

E. 

66  47    2 

3430 

65  25  19 

3487 

64    333 

3484 

62  4144 

3481 

14 

Jupiter 
a  Pegasi 

W. 

73  34    5 

3040 

75    3  28 

3034 

76  32  59 

3087 

78    2  38 

3080 

W. 

64    3  53 

3990 

65  29  39 

3800 

66  55  37 

3109 

68  21  47 

3190 

Saturn 

W. 

40  50    9 

3134 

42  17  38 

3193 

43  45  20 

3119 

45  13  15 

3109 

Mars 

W. 

32  27    6 

3414 

33  49    7 

3399 

35  11  25 

3384 

36  34    0 

3300 

a  Arietis 

W. 

20  26  15 

3153 

21  55  20 

3133 

23  22  49 

3116 

24  50  39 

3101 

Sun 

E. 

55  51  25 

33B5 

54  29    3 

3390 

53    6  35 

3384 

51  44    0 

3376 

15 

Jupiter 
a  Pegasi 

W. 

85  33    6 

9968 

87    3  40 

9974 

88  34  25 

9965 

90    5  21 

8967 

W. 

75  35  34 

3139 

77    2  56 

3199 

78  30  30 

3119 

79  58  16 

3109 

Saturn 

W. 

52  36    0 

3049 

54    5  12 

3090 

55  34  37 

3088 

57    4  15 

3817 

Mars 

W. 

43  30  58 

3301 

44  55    8 

3880 

46  19  32 

3976 

47  44  11 

3964 

a  Arietis 

W. 

32  14  21 

3099 

33  43  54 

3090 

35  13  42 

3008 

36  43  45 

9897 

Sun 

E. 

44  48  52 

3336 

43  25  22 

3387 

42    1  42 

3319 

40  37  52 

3309 

16 

Saturn 

W. 

64  35  46 

9963 

66    6  45 

8961 

67  37  50 

9840 

69    927 

8999 

Mars 

W. 

54  51  10 

3901 

56  17  18 

3188 

57  43  42 

3175 

59  10  21 

3163 

a  Arietis 

W. 

44  17  37 

8030 

45  49    7 

U987 

47  20  52 

9916 

48  52  51 

9904 

Sun 

E. 

33%  48 

3966 

32  10  47 

3847 

30  45  33 

3836 

29  20    7 

dU85 

2t 

Sun 

W. 

26    5  55 

9815 

27  40    4 

9607 

29  14  23 

9798 

30  48  53 

9790 

Spica 

E. 

57  50    4 

9608 

56    9    2 

8606 

54  27  49 

9488 

52  46  25 

9485 

22 

Sun 

W. 

38  44    6 

9750 

40  19  40 

9743 

41  55  23 

9735 

43  31  16 

9796 

Spica 

E. 

44  16  58 

9459 

42  34  37 

9446 

40  52    8 

8441 

39    9  31 

905 

Aiitares 

E. 

89  57    1 

9438 

88  14  20 

9431 

86  31  29 

94M 

84  48  29 

9417 

XVI. 
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GREENWIGH  MEAN  TIME. 

LUNAB  DISTANCES. 

9 

Star^B  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midiiigiit 

of 

XVh. 

of 

XVUfhi 

of 

XXlh. 

of 

Ponition. 

o 

Diif. 

DJff. 

Dlflf. 

Diff. 

Aldebaraii 

E- 

a       /      /' 

66  45  28 

9018 

6^  15  38 

3030 

O          /        /' 

63  46    2 

3049 

O           1        II 

62  16  41 

3033 

Suif 

E. 

105  12  42 

3309 

103  48  33 

3313 

102  24  37 

3394 

101    0  53 

3333 

10 

a  Aquilee 

W. 

73  36  21 

3641 

74  54  11 

3639 

76  12    3 

3637 

77  29  57 

3636 

Fomalhaut 

W. 

48  52  29 

3769 

50    8    3 

3744 

5J  24    4 

3791 

52  40  29 

3700 

Jupiter 
Aluebarau 

W. 

32  11  49 

30e9 

33  40  37 

3071 

35    9  22 

3673 

36  38    4 

3075 

E. 

54  53  23 

3108 

53  25  23 

'3118 

51  57  35 

3199 

50  30    0 

3136 

Sun 

E. 

94    5    0 

3379 

92  42  19 

3386 

91  19  47 

3393 

89  57  28 

3400 

11 

Fomalhaut 

W. 

59    7  34 

9618 

60  25  49 

3605 

61  44  18 

3599 

63    3    1 

3581 

Jupiter 

W. 

44    0  57 

3085 

45  29  25 

3066 

46  57  52 

3067 

48  26  18 

3087 

aPegasi 

W, 

36  17    0 

3S04 

37  37  20 

3478 

38  58    9 

3455 

40  19  23 

3434 

Aldebaran 

E. 

43  15    7 

3189 

41  48  45 

3900 

40  22  36 

3910 

38  56  39 

3999 

Suiff 

E. 

83    6  58 

3484 

81  45    9 

3497 

80  23  23 

3430 

79    1  40 

3439 

12 

Fomalhaut 

W. 

69  39  31 

3531 

70  59  21 

3599 

72  19  21 

3514 

73  39  30 

3506 

Juoiter 
a  Pegasi 
Aldebaran 

W. 

55  48  26 

3066 

57  16  54 

3083 

58  45  24 

3081 

60  13  57 

3078 

W. 

47  10  52 

3359 

48  34    3 

3339 

49  57  29 

3397 

51  21     9 

3315 

E. 

31  50  44 

3995 

30  26  27 

3315 

29    2  33 

3338 

27  39    6 

3365 

Sun 

E. 

72  13  34 

3437 

70  51  59 

3435 

69  30  22 

3433 

68    8  43 

3431 

la 

Fomalhaut 

W. 

80  22  29 

3466 

81  43  31 

3460 

83    4  40 

3453 

84  25  57 

3446 

Jimiter 
aPegasi 

W. 

67  37  37 

3060 

m   6  35 

3056 

70  35  39 

3051 

72    4  49 

3046 

W. 

58  22  50 

3961 

59  47.  47 

3950 

61  12  57 

3940 

62  38  19 

3930 

Saturn 

W. 

35    2  28 

3178 

36  29    3 

3167 

37  55  52 

3156 

39  22  54 

3145 

Mars 

W. 

27    2  26 

3489 

28  23    3 

3468 

29  44    3 

3449 

31     5  24 

3431 

Smr 

E. 

61  19  51 

3416 

59  57  53 

3411 

58  35  49 

3407 

57  13  40 

3401 

14 

Jupiter 

W. 

79  32  26 

3013 

81    2  22 

3006 

82  32  27 

9998 

84    2  42 

9991 

aPegasi 

W. 

69  48    8 

3180 

71  14  41 

3170 

72  41  26 

3159 

74    8  24 

3149 

Saturn 

W. 

46  41  22 

3091 

48    9  42 

3081 

49  38  15 

3070 

51    7    1 

3060 

Mars 

W. 

37  56  52 

3355 

39  20    0 

3341 

40  43  24 

3398 

42    7    3 

3314 

a  Arietis 

W. 

26  18  48 

3085 

27  47  16 

3070 

29  16    2 

3057 

30  45    4 

3045 

SUK 

E. 

50  21  16 

3368 

48  58  23 

3361 

47  35  22 

3353 

46  12  12 

3345 

15 

Jupiter 

a  Pegasi 

W. 

91  36  28 

9948 

93    7  46 

9939 

94  39  16 

9999 

96  10  58 

9990 

W. 

81  26  15 

3099 

82  54  26 

3088 

84  22  50 

3078 

85  51  26 

3069 

Saturn 

W. 

58  34    6 

3006 

60    4  Jl 

9996 

61  34  29 

9985 

63    5    1 

9974 

Mars 

W. 

49    9    5 

3951 

50  34  14 

3938 

51  59  38 

-    3995 

53  25  17 

3914 

a  Arietis 

W. 

38  14    2 

9985 

39  44  34 

9973 

41  15  20 

9969 

42  46  21 

9950 

Suif 

R 

39  13  51 

3999 

37  49  38 

3988 

36  25  13 

3979 

35    0  37 

3968 

16 

Saturn 

W. 

70  41    9 

9918 

72  13    5 

9906 

73  45  16 

9894 

75  17  42 

9883 

Mars 

W. 

60  37  15 

3150 

62    4  24 

3138 

63  31  48 

3194 

64  59  28 

3119 

a  Arietis 

W. 

50  25    5 

9899 

51  57  34 

9880 

53  30  18 

9869 

55    3  17 

9858 

Sun 

E, 

27  54  27 

3914 

26  28  lU 

hWQ 

25    2  27 

3190 

23  36    6 

3179 

21 

Suif 

W. 

32  23  34 

9789 

33  58  26 

9773 

35  33  29 

9766 

37    8  42 

9757 

Spica 

E. 

51    4  51 

9478 

49  23    7 

9471 

47  41  13 

9465 

45  59  10 

9458 

23 

SU5 

W. 

45    7  18 

9799 

46  43  29 

9715 

48  19  49 

9708 

49  56  18 

9709 

Spica 

E. 

37  26  46 

9430 

35  43  54 

9496 

34    0  56 

9499 

32  17  52 

9418 

Ajitares 

E. 

83    5  19 

9411 

81  22    0 

9405 

79  38  32 

9399 

77  54  56 

9393 
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XVIL 


GREENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Star's  Name 

and 

Position. 


Sim  W. 

Regulus  W. 

Antares  E. 

Sun  W. 

Regulus  W. 

Venus  W. 

Antares  E. 

Sow  W. 

Regulus  W. 

Venus  W. 

Antares  E. 

Sun  W. 

^  Regulus  W. 

Venus  W. 

Antares  E. 

a  Aquilee  E. 

SlTW  W. 

Regulus  W. 

Venus  W. 

Spica  W. 

a  AquilsB  £. 

Suif  W. 

Regulus  W. 

Venus  W. 

Spica  W. 

a  Aquilse  E. 

Foiiialhant  E. 

Jupiter  E. 

Venus  W. 

Spica  W. 

a  Aquilffi  E. 

Fomulhaut  bl. 

Jupiter  E. 

Venus  W. 

Spica  W. 

Ajitares  W. 

Fomalhaut  E. 

Jupiter  E. 

a  Pegasi  E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

Jupiter  E. 

a  Pegasi  E. 

Saturn  E. 


Noon. 


f 


51  32  55 
23  57  ]] 

76  11  11 

64  30  36 
37  46  14 
19  36  32 
62  16  28 

77  35  35 

51  45  22 
32  36  17 
48  14  27 

90  46  25 

65  51  22 
45  47  24 
34  6  36 

89  16  33 

104  1  35 
80  2  7 
59  5  9 
26  2  59 
76  50  56 

117  19  9 
94  15  28 
72  26  44 
40  13  5 
64  35  37 
88  17  35 
99  6  54 

85  49  22 
54  25  21 

52  49  55 
75  20  16 
84  50  37 

99  9  44 
08  35  ]6 
22  48  6 
62  36  8 
70  37  28 
82  15  17 

82  38  37 
36  52  36 
50  22  15 
56  31  43 
68  41  18 

90  53  56 


P.L. 
of 

Diff. 


MOO 
9387 

S651 
9364 
9707 
9346 

9616 
9393 
9699 
9313 

9588 
9995 

9578 
9987 
9855 

9568 
9977 
9551 
9309 
9878 

9564 
9970 
9538 
S979 
9904 
9665 
9956 

9549 
9981 
3974 
9706 
9964 

9566 
9305 
9300 
9899 
9991 
9451 

9351 
9345 
3090 
9349 
9590 
9389 


mb. 


/' 


P.L. 
of 

Bur. 


53  9  40 
25  40  4 

74  27  18 

66  8  22 
39  30  40 
21  13  2 
60  31  35 

79  14  8 
53  30  48 
34  14  42 

46  28  46 

92  25  37 

67  37  29 

47  26  49 
32  20  17 
87  43  17 

105  41  12 
81  48  41 
60  45  11 
27  48  55 

75  J8  9 


118 
96 
74 
41 
63 
86 
97 


58  53 
2  12 
7  4 

59  36 
5  17 

40  8 
19  49 


87  29  37 
56  11  49 
51  25  13 
73  43  44 

83  3  44 

100  49  26 
70  21  8 
24  34  6 
61  2  18 
68  51  15 
80  32  55 

84  23  22 

lis  37  30 
48  53  53 
54  46  45; 

67  0  32: 
89    9  56 


9689 
M19 
9381 

9646 
9359 
9099 
9341 

9619 
9319 
9615 
9309 

9585 
9991 
9574 
9985 
9854 

9568 
9974 
9548 
9997 
9886 

9564 

9970 
9538 
9977 
3018 


Vlh. 


9956 

9544 
9983 
3397 
9716 
9966 

9570 
9310 
9304 
9859 
9996 
9457 

9359 
9353 
3139 
9351 
9539 
9389 


54  46  34 
27  23  12 

72  43  16 

67  46  14 
41  15  14 
22  49  53 

58  46  3H 

80  52  47 

55  ]6  20 
35  53  16 
44  42  59 

94  4  53 
69  23  41 

49  6  20 
30  33  55 
86  9  59 

107  20  51 
83  35  18 
62  25  17 
29  34  59 

73  45  32 

120  38  37 
97  48  55 
75  47  25 
43  46  9 
61  35  26 

85  2  43 

95  32  44 

89  9  49 
57  58  14 

50  1  33 
72    7  26 

81  16  54 

102  29  2 
72  6  53 
26  20    0 

59  28  58 
67  5  10 
78  50  41 

86  7  56 
40  22  13 
47  26  31 
53  2  0 
65  20    3 

87  26    6 


P.L. 

of 
mtt. 


9683 

9409 
9376 

9649 
9353 

9678 
9337 

9607 
9315 
9610 
9305 

9583 
9980 
9570 
9989 
9853 

9567 
9973 
9546 
9993 
9896 

9564 
9971 
9538 
9977 
3044 


L\h. 


9956 

9546 
9985 
3387 
9799 
9968 

9575 
9315 
9300 

9878 
9301 
9464 

9366 
9360 
3199 
9359 
9545 
9398 


/• 


56  23  36 
29    634 

70  59    7 

69  24  12 
42  59  57 
24  27    2 

57  1  29 

82  31  32 
57  1  57 
37  31  58 
42  57    7 

95  44  12 

71  9  57 

50  45  56 
28  47  29 

84  36  40 

109    0  31 

85  21  57 

64  5  26 
31  21    9 

72  13    8 

122  18  21 
99  35  37 
77  27  46 

45  32  42 
60    6    8 

83  25  22 
93  45  40 

90  49  58 
59  44  35 
48  39    2 

70  31  24 
79  30    7 

104    8  31 

73  52  31 
28  5  47 
57  56  11 

65  19  12 
77    8  37 

87  52  19 
42    6  45 

46  0  12 

51  17  27 
63  39  53 
85  42  28 


P.L 

of 

BUT. 


9678 
940! 
8371 


9637 
9347 


9333 

9604 

9319 
9603 
9309 

9580 


9566 

9979 
9854 

9566 

9979 
9545 
9989 
9908 

S565 


9S77 
9073 
9673 


8548 


3453 
9749 
8970 

8580 
9390 
8314 
9906 

8307 
9479  ' 

9374  ' 
9368 
3950  ' 
9388  , 
9559  I 
9405 


XVIII. 


JUIiY,  1879. 
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GBEENWIOH  MEAN  TIME. 

• 

LUNAR  DISTANCEB. 

^ 

I5 

star's  Name 

P.L. 

P.L. 

P.L, 

P.L. 

%»■** 

©s 

and 

Midnifflit. 

of 

XVh. 

of 

XVIIIi>. 

of 

XXlh. 

of 

23 

Position. 

0 

Diff. 

Dtff. 

Diff. 

Diff. 

Sun 

W. 

0           /        if 

58    0  45 

9ff73 

0         t   It 

59  38    2 

9667 

0         /        /' 

61  15  26 

9669 

0      /     // 

62  52  57 

9656 

Reguliifl 

W. 

30  50    8 

9399 

32  a3  54 

9385 

34  17  50 

9378 

36    1  57 

9071 

Antares 

E. 

69  14  50 

9365 

67  30  25 

9360 

65  45  53 

9355 

64    1  14 

9350 

24 

Sun 

W. 

71    2  16 

9639 

72  40  27 

9698 

74  18  44 

9694 

75  57    7 

9690 

Regulus 

W. 

44  44  48 

9349 

46  29  46 

9S37 

48  14  51 

9393 

50    0    3 

9398 

Venus 

W. 

26    4  27 

9656 

27  42    6 

9646 

29  19  58 

9637 

30  58    2 

9699 

Antares 

E. 

55  16  17 

9398 

53  30  59 

9994 

51  45  34 

9390 

50    0    3 

9316 

25 

Sun 

W. 

84  10  22 

9601 

85  49  16 

9597 

87  28  15 

9594 

89    7  18 

9501 

Regulus 

W. 

58  47  39 

9308 

60  33  27 

9904 

62  19  21 

9301 

64    5  19 

9998 

Venus • 

W. 

39  10  49 

9597 

40  49  48 

9599 

42  28  54 

9588 

44    8    6 

9583 

Antares 

E. 

41  11  10 

9996 

39  25    8 

* 

9996 

37  39    2 

9999 

35  52  51 

9969 

36 

Sun 

W. 

97  23  34 

9577 

99    3    0 

9675 

100  42  29 

9573 

102  22    1 

9579 

Regulus 

W. 

72  56  16 

9384 

74  42  39 

9989 

76  29    5 

9979 

78  15  35 

9978 

Venus 

W. 

52  25  38 

9562 

54    5  25 

9559 

55  45  16 

9556 

57  25  11 

S»54 

Antares 

E. 

27    0  59 

95W7 

25  14  25 

9975 

23  27  49 

9974 

21  41  12 

2974 

a  Aquile 

E. 

83    3  22 

9656 

81  30    7 

9660 

79  56  57 

9865 

78  23  53 

9870 

27 

Sun 

W. 

110  40  12 

9565 

112  19  55 

9564 

113  59  39 

9564 

115  39  24 

9564 

Regulus 

W. 

87    8  37 

9979 

88  55  18 

9971 

90  42    0 

9970 

92  28  44 

9970 

Vei^s 
Spica 

W. 

65  45  37 

9543 

67  25  51 

9541 

69    6    7 

9540 

70  46  25 

9539 

W. 

33    7  25 

2386 

34  53  45 

9983 

36  40    9 

9981 

38  26  36 

9280 

a  Aquilffi 

E. 

70  40  59 

,  S931 

69    9    7 

9937 

67  37  35 

9954 

66    6  24 

9973 

28 

Sun 

W. 

123  58    4 

9566 

125  37  45 

9568 

127  17  24 

9569 

128  57    1 

9571 

Regulus 

W. 

101  22  18 

9979 

103    8  58 

9974 

104  55  36 

9975 

106  42  12 

9977 

Venus 

W. 

79    8    7 

9538 

80  48  27 

9538 

82  28  47 

9540 

84    9    5 

9540 

Spica 

W. 

47  19  15 

nun 

49    5  48 

9978 

50  52  20 

9979 

52  38  51 

9979 

a  Aquilo 

E. 

58  37  26 

3106 

57    9  24 

3149 

55  42    5 

9189 

54  15  34 

3995 

Fomalhaut 

E. 

81  48    6 

9678 

80  10  56 

9683 

78  33  53 

9689 

76  56  59 

9698 

Jupiter 

E. 

91  58  36 

9957 

90  11  33 

9958 

88  24  32 

9960 

86  37  33 

9969 

1 

29 

Venus 

W. 

92  30    4 

9551 

94  10    6 

9554 

95  50    4 

9558 

97  29  57 

1 

95C9  1 

Spica 

W. 

61  30  52 

^91 

63  17    5 

9994 

65    3  14 

9997 

66  49  18 

9301    1 

a  Aquiles 

E. 

47  17  45 

3596 

45  57  50 

3608 

44  39  24 

3698 

43  22  35 

3799 

Fomalhaut 

E. 

68  55  40 

9756 

67  20  14 

9771 

65  45    8 

9788 

64  10  25 

9808 

Jupiter 

• 

E. 

77  43  24 

9974 

75  56  46 

9378 

74  10  14 

9989 

72  23  48 

2386 

90 

Venus 

W. 

105  47  53 

9586 

107  27    7 

9599 

109    6  13 

9599 

110  45  10 

9604 

Spica 

W, 

75  38    1 

9396 

77  23  23 

9331 

79    8  37 

9337 

80  53  42 

9344 

Antares 

W. 

29  51  26 

9390 

31  36  57 

9396 

33  22  19 

93:» 

35    7  32 

9338 

Fomalhaut 

E. 

56  24    0 

9936 

54  52  27 

9969 

53  21  36 

3006 

51  51  31 

3046 

Jtipiter 
a  Pegasi 

E. 

63  33  23 

9313 

61  47  43 

9390 

60    2  13 

9397 

58  16  53 

9334 

E. 

75  26  44 

9460 

73  45    3 

9469 

72    3  34 

9499 

70  22  19 

9509 

31 

Spica 

W. 

89  36  31 

93^ 

91  20  31 

9391 

93    4  18 

9401 

94  47  52 

9410  , 

Antares 

W. 

43  51     5 

9377 

45  35  13 

9385 

47  19    9 

9394 

49    2  53 

9403  ; 

FomalJiaut 

E. 

44  35    2 

3315 

43  11    8 

3387 

41  48  37 

3466 

40  27  35 

3555 

Jupiter 

E. 

49  33    7 

2978 

47  49    1 

2389 

46    5  10 

9400 

44  21  35 

24n 

a  Pegasi 

E. 

62    0    2 

2574 

60  20  31 

9589 

58  41  21 

Sf»5 

57    2  33 

2693 

Saturn 

E. 

83  59    1 

9414 

82  15  46 

9423 

eO  32  44 

9433 

78  49  56 

9449  ^ 

I 
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AUOUST,  1879. 


I. 


AT  GREENWICH  APPARENT  NOON. 


9 
C 


e 

I 


Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 
>  Sun. 

Mon. 


I 

• 
5 


A 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
t>3 
24 

25 
26 
27 

28 
?9 
30 
31 

32 


THE  SUN'S 


Apparent 
lUghtAacfCinloii. 


Diff.  for 
1  hour. 


b     m       8 

8  45  1.02 
8  48  53.77 
8  52  46.91 


9    8  8.50 

9  11  57.69 

9  15  46.31 

9  19  34.38 

9  23  21.89 

9  27  8.85 

9  30  55.26 

9  34  41.13 

9  38  26.47 

9  42  11.29 

9  45  55.60 

9  49  39.39 

9  53  22.67 

9  57  5.46 

10    0  47.77 

10    4  29.59 

10    8  10.94 

10  11  51.84 


» 
9.711 

9.G86 

9.661 


8  56  37.44     9.635 

9  0  28.38|    9.G10 
9     4  18.73    9.586 


9.562 
9.538 
9.514 

9.491 
9.468 
9.445 

9.49:) 
9.401 
9.379 

9.357 
9.335 
9.314 

9.204 
9.274 
9.253 

9.«>32 
9.213 
9.194 


10  15  32.30  9.176 

10  19  12.33!  9.158 

10  22  51.95  9.142 

10  26  31.16  9.126 

10  30  10.01  9.111 

10  33  48.51  9.096 

10  87  26.66  9.083 


10  41     4.50,    9.070 


ApporetU. 
Declhiation. 


N.18  3  59.3 
17  48  46.7 
17  33  16.6 

17  17  29.3 

17  1  25.3 
16  45    4.7 

16  28  27.6 
16  11  34.7 
16  54  26.0 

15  37  1.8 
15  19  22.5 
15     1  28.5 

14  43  19.8 
14  24  57.0 
14     6  20.4 

13  47  30.3 
13  28  26.9 

18  9  10.6 

12  49  42.0 
12  30  1.2 
12  10    8.5 

U  50  4.3 
11  29  49.2 
11     9  23.2 

10  48  46.7 
10  27  59.8 
10    7     3.1 

9  45  57.0 
9  24  41.7 
9  3  17.4 
8  41  44.4 

N.  8  20    2.9 


Diff.  for 
1  hour. 


-37.66 
38.39 
39.12 

39.83 
40.52 
41.20 

41.88 
43.54 
43.19 

43.83 
44.45 
45.06 

45.66 
46.24 
46.81 

47.37 
47.90 
48.43 

48.94 
49.44 
49.93 

50.40 
50.86 
51.;J0 

51.74 
52.16 
52.57 

52.97 
53.36 
53.73 

54.08 


Semi- 
diameter. 


5  48.05 
5  48.18 
5  48.31 

5  48.44 
5  48.57 

5  48.71 

5  48.85 
5  49.00 
5  49.15 

5  49.30 
5  49.46 
5  49.62 

5  49.78 
5  49.95 
5  50.12 

5  50.30 
5  50.49 
5  50.68 

5  50.87 
5  51.07 
5  51.27 

5  51.48 
5  51.69 
5  51.90 

5  52.12 
5  52.33 
5  52.55 

5  52.77 
5  52.99 
5  53.22 
5  53.45 


-54.42    15  53.68 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paaainfr 

the 

Merid. 

iaii. 


66.67 
66.58 
66.49 

66.40 
66.32 
66.23 

66.14 
66.05 
66.97 

65.88 
65.80 
65.72 

65.64 
65.56 
65.48 

65.40 
65.32 
65.25 

65.18 
65.11 
65.04 

64.98 
64.91 
64.85 

64.79 
64.73 
64.68 

64.62 
64.57 
64.52 
64.47 

64.42 


Bq  nation  of 

Time, 

U>he 

added  to 


nMraeud 

from 
Appamnt 

Time. 


ro      a 

6  6.49 
6  2.70 
5  58.29 

5  53.128 
5  47.67 
5  41.48 

5  34.72 

6  27.38 
6  19.47 

6  11.00 
6  1.98 
4  52.42 

4  42.30 
4  31.65 
4  20.46 

4  8.76 
3  56.64 
3  43.82 

3  30.68 
3  16.85 
3    2.64 

2  47.95 
2  32.78 
2  17.17 

2  1.12 
1  44.64 
1  27.74 

1  10.45 
0  52.80 
0  34.80 


DiAfor 
1  hoar. 


*        I 
0.146 

0.171 

0.196 


0.221 
0.246 
0.270 

0.294 
0.317 
0.341 

0.364 
0.387 
0.410 

0  433 
0.455 
0.477 

0.498 
0.520 
0.541 

0.562 
0.582 
0.602 

0.622 
0.641 
0.660 

0.678 
0.695 
0.712 

0.788 
0.743 
0.758 


0  16.45    0.772 
0.785 


0    2.22 


NOTK.--MeaD  Time  of  the  Somidiainoter  paMing  may  be  found  by  aubtractiDg  0*.18  from  the  Sidereal  Time. 
^  prefixed  to  the  hourly  chango  oi*  declination  iudioates  that  north  deotinationa  are  dooreanng. 


II. 


AUGUST,  18T9. 
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AT  GREENWICH  MEAN  NOON. 


o 


Frid. 

Sat. 

Sun. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Siift. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun* 


I 


5 
§ 

I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 


16 
17 

118 

I 

I   i9 
20 

■'.  21 

22 
23 
24 


Mon.  I  25 
Tues.  '  26 
Wed.  ,  27 

t 

I 
Thur.  '  28 
Frid.      29 
Sat        30 
Sun.    :  31 

Mon.   '  32 


THE  SUN'S 


A.ppot€nt 
Bight  AfloeDaton. 


Dlir.  for 
1  hour. 


"H     in       i~  8 

8  45    0.04  9.711 

8  48  52.80i  9.686 

8  52  44.95  9.661 


8  56  3650     9.635 

9  0  27.45*    9.610 
9     4  17.82     9.586 


9  8  7.62 
9  11  56.83 
9  15  45.47 

9  19  33.56 
9  23  21.10 
9  27  8.09 

9  30  54.53 
9  34  40.43 
9  38  25.8 


• 


9  42  10.65 
9  45  54.99 
9  49  38.82 

9  53  22.14 

9  57  4.96 

10  0  47.31 

10  4  29.17 
10  8  10.56! 
10  11  51.501 


10  15 
10  19 
10  22 

10  26 
10  30' 
10  33 
10  37 


32.00 
12.07 
51.73 


10  41     4.51 


9.5612 
9.539 
9.515 

9.492 
9.469 
9.446 

9.424 
9.402 
9.380 

9.336 
9.315 

9.295 
9.275 
9.254 

9.234 
9.215 
9.  J  96 

9.178 
9.160 
9.144 


30.99  9.128 

9.89]  9.113 

48.43  9.098 

26.63;  9  085 


9.072 


Appar0nt 
Declination. 


N.18 


3.1 


DlAfor 
Ihoor. 


17  48  50.5 
17  33  20.5 

17  17  33.2 
17  1  29.2 
16  45    8.6 

16  28  31.5 
16  11  38.5 
15  54  29.8 

15  37  5.6 
15  19  26.2 
15     1  32.1 

14  43  23.3 
14  25  0.4 
14    6  23.8 

13  47  33.6 
13  28  30.0 
13    9  13.6 


-37.65 
38.39 
39.12 

39.83 
40.52 
41.20 

41.88 
42.54 
43.19 

43.83 
44.45 
45.06 

45.66 
46.24 
46.61 

47.37 
47.91 

48.44 


12  49  44.8,  48.95 

12  30     3.8,  49.45 

12  10  11.0  49.94 

11  50     6.6  50.41 

11  29  51.3  50.87 

11  9  25.1   51.31 


10  48 
10  28 
10     7 

9  45 

9  24 
9     3 

8  41 


48.4  51.75 

1.3  52.17 

4.4  52.58 

t 

58.0  52.98 

42.5  53.37 
17.9  53.74 

44.6  54.09 


N.  8  20    2.9-54.43 


BqnatiMi  of 

Time, 

toU 

mJbtmeUd 

from 


added  to 
Mean 
Time. 


m       s 

6  6.51 
6  2.72 
5  58.31 


DiiKfor 
Ikour. 


s 

0.146 
0.171 
0.196 


5  53.30  0.221 

5  47.69]  0.246 

5  41.51  0.270 

5  34.75  0.294 

5  27.41  0.317 

5  19.49  0.341 


5  11.03  0.364 
5  2.01 1  0.387 
4  52.45'  0.410 


4  42.33  0.433 
4  31.68'  0.455 
4  20.49  0  477 


4  8.79  0.498 
3  56  57;  0.520 
3  43.85  0.541 


3  30.61  0.562 
3  16.88,  0.582 
3     2.67   0.602 


2  47.98  0.622 
2  32.81|  0.641 
2  17.20  0.660 

2  1.14,  0.678 
1  44.66  0.695 
1  27.76   0.712 


1   10.47  0.728 

0  52.81'  0.743 

0  34.81 1  0.758 

0  16.45  0.772 


0    2.22   0.785 


KOTK. — ^The  Somidiameterfor  Mean  Noon  may  be  assamed  the  same  as  that  fbr  Apparent  Noon 
—  preflzed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 


Sidereal 

Time, 

or 

Kiglit  Aeoenaion 

of 

Jf<*an  Ban. 


h      m       s 

8  88  53.53 
8  42  50.08 
8  46  46.64 

8  50  43.20 
8  54  39.76 

8  58  36.31 

9  2  32.87 
9  6  29.42 
9  10  25.98 

9  14  22.53 
9  18  19.09 
9  22  15.64 

9  26  12.20 
9  30  8.75 
9  34    5.31 

9  38  1.86 
9  41  58.42 
9  45  54.97 

9  49  51.53 
9  53  48.08 
9  57  44.64 

10  1  41.19 
10  5  87.75 
10  9  34.30 

10  13  30.86 
10  17  27.41 
10  21  23.97 

10  25  20.52 
10  29  17.08 
10  33  13.62 
10  37  10.18 

10  41  6.73 


Uiff.  ior  1  hour. 
-|-9*.8565 
(Table  m.) 
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AUGUST,  18T9, 


HI. 


AT  GEEENWICH  MEAN  NOON. 


§ 


9 

P 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

82 


o 

«M 

o 


213 
214 
215 

216 
217 
218 

219 
220 
221 

222 
223 
224 

285 
226 
227 

228 
229 
230 

231 
232 
233 

234 
235 
236 

237 
238 
239 

240 
241 
242 
243 

244 


THE  SUN'S 


True  LONGITUDB. 


// 


28  49  21.9 

29  46  46.6 
dO  44  12.2 

31  41  38.8 

32  39  6.5 

33  36  35.4 

34  34  5.5 

35  31  36.9 

36  29  9.7 

37  26  43.9 

38  24  19.6 

39  21  56.8 

40  19  35.5 

41  17  15.6 

42  14  57.0 

43  12  39.8 

44  10  24.1 

45  8  9.8 

46  5  57.1 

47  3  45.4 

48  1  34.9 

48  59  25.7 

49  57  17.7 

50  55  10.9 

51  53  5.3 

52  51  1.1 

53  48  58.1 

54  46  56.5 

55  44  56.2 

56  42  57.4 

57  41  0.2 


158  39  4.6 


?J 


II 


48  35.6 
46  0.2 

43  25.7 

40  52.1 
38  19.6 
35  48.4 

33  18.4 
30  49.7 
28  22.3 

25  56.3 
23  31.9 
21  9.0 

18  47.6 
16  27.5 

14  8.7 

11  51.4 
9  35.6 
7  21.2 

5  8.3 
2  56.5 
0  45.9 

58  36.6 
56  28.5 
54  21.5 

52  15.8 
50  11.5 

48  8.4 

46  6,6 

44  6.2 
42  7.3 
40  10.0 

38  14.3 


Diff.  for 
Ihour. 


II 
3.51 

3.55 

3.51) 

3.63 
3.68 
3.73 

3.78 
3.83 
3.89 

3.95 
4.01 
4.08 

4.14 
4.20 
4.26 

4.31 
4.37 
4.43 

4.48 
4.53 
4.58 

4.64 
4.69 
4.74 

4.79 
4.84 
4.90 

4.96 
5.02 
5.08 
5.14 


145.21 


LATITUDE, 


+0.41 
0.55 
0.68 

0.80 
0.87 
0.93 

0.98 
0.99 
0.95 

0.91 
0.82 
0.73 

0.60 
0.47 
0.33 

0.20 
+0.09 
-0.01 

0.11 
0.17 
0.19 

0.19 

0.14 

-0.09 

+0.01 
0.11 
0.24 

0.37 
0.51 
0.64 
0.74 

+0.84 


Logarithm 

of  the 

Radina  Vector 

of  the 

Earth. 


0.0063456 
.0062866 
.0062264 

.0061650 
.0061024 
.0060384 

.0059730 
.0059063 
.0058382 

.0057685 
.0056970 
.0056237 

.0055485 
.0054713 
.0053920 

.0053105 
.0052269 
.0051412 


Diir.  for 
Ihonr. 


.0050534 
.0049635 
.0048718 


.0047782 
.00468291 
.0045860 

.0044878 
.0043883. 
.0042875. 

.0041857 
.0040831 
.0039800 
.0038763 


-24.3 

24.8 
25.3 

25.8 
26.4 
27.0 

27.6 
28.1 
28.7 

29.4 
30.1 
30.9 

31.7 
32.6 
33.5 

34.4 
35.2 
36.1 

37.0 
37.8 
38.6 

39.4 
40.0 
40.6 

41.2 
41.7 
42.1 

42.5 

'  42.8 
43.0 
43.3 


O.0037719    -43.6 


Haaa  Time 

of 
Sidereal  0». 


"E     m      i 
5  18  35.57 

5  14  39.66 

5  10  43.75 

5  6  47.84 
5  2  51.93 
4  58  56.02 

4  55  0.11 
4  51  4.20 
4  47    859 

4  43  12.38 
4  39  16.47 
4  35  20.56 

4  31  24.65 
4  27  28.74 
4  23  32.84 

4  19  36.93 
4  15  41.02 
4  11  45.11 

4  7  49.20 
4  3  53.29 
3  59  57.38 


3  56 
3  52 

3  48 


1.47 
5.56 
9.65 


3  44  13.74 

3  40  17.83 

3  36  21.93 

3  32  26.02 

3  28  30.11 

3  24  34.20 

3  20  38.30 


13  16  42.39 


NOTK :  A  oorrespoDdf  to  the  true  equinox  of  the  date,  A'  to  the  mean  equinox  of  Janoary  O'.O. 


Diff.  for  1  hour. 
— 9«.8396 
(Table  n.) 
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AUGUST,  1879. 
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GREENWICH  MEAN  TIME. 

■ 

1 

THE 

MOON'S 

1 
1 

■SMIOIAHXTSR. 

HORIZOHTAl 

.    PARALLAX. 

MKRIDlAir  PAS8AOB. 

AOK. 

N0(K1. 

liidnigbt. 

TSooik. 

Difr.  for 
Ihoor. 

Hidniglit. 

Diftfor 
Ihoor. 

Diff.  for 
Ihoar. 

Noon. 

1 

2 
3 

15  54.4 
15  44.9 
15  34.5 

15  49.8 
15  39.8 
15  29.0 

58  15.9 
57  41.3 
57    2.7 

-1.33 
1.54 
1.65 

57  59.2 
57  22.3 
56  42.8 

-1.44 
1.61 
1.67 

h      m 

11  49.3 

12  39.4 

13  25.9 

m 
2.17 

2.00 

1.87 

d 
13.1 

14.1 
15.1 

4 
5 
6 

15  23.6 
15  13.2 
15     3.9 

15  18.3 
15    8.4 
14  59.9 

56  22.8 
55  44.4 
55  10.5 

1.65 
1.52 
1.29 

56    3.2 

55  26.8 
54  55.9 

1.60 
1.42 
1.14 

14    9.8 

14  52.2 

15  34.2 

1.79 
1.75 
1.75 

16.1 
17.1 
18.1 

7 
8 
9 

14  56.5 
14  51.4 
14  48.9 

14  53.7 
14  49.8 
14  48.8 

54  43.3 
54  24.5 
54  15.4 

0.96 

0.59 

-0.17 

54  32.8 

54  18.7 
54  14.7 

0.78 
-0.38 
+0.05 

16  16.7 

17  0.6 
17  46.5 

1.79 
1.87 
1.96 

19.1 
20.1 
21.1 

10 
11 
12 

14  49.2 
14  52.4 
14  58.2 

14  50.5 

14  54.9 

15  1.9 

54  16.6 
54  28.1 
54  49.4 

+0.26 
0.68 
1.07 

54  21.1 

54  37.6 

55  3.3 

0.47 
0.89 
1.24 

18  34.8 

19  25.3 

20  17.4 

2.06 
2.14 
2.19 

22.1 
23.1 
24.1 

13 
14 
15 

15     6.3 
15  16.2 
15  27.1 

15  11.1 
15  21.5 
15  32.9 

55  19.1 

55  55.4 

56  35.9 

1.39 
1.62 
1.73 

55  36.5 

56  15.3 
56  56.7 

1.52 
1.69 
1.73 

.21  10.1 
22    2.5 
22  53.8 

2.20 
2.16 
2.10 

25.1 
2G.1 
27.1 

16 
17 
18 

15  38.5 
15  49.3 
15  58.8 

15  44.0 

15  54.3 

16  2.9 

57  17.5 

57  57.3 

58  32.2 

1.71 
1.57 
1.32 

57  37.8 

58  15.5 
58  47.1 

1.66 
1.46 
1.16 

23  43.6 

i 
0  32.4 

2.05 
2.02 

28.1 

29.1 

0.7 

19 
20 
21 

16     6.4 
16  11.6 
16  14.4 

16    9.3 
16  13.3 
16  15.0 

59    0.0 
59  19.2 
59  29.6 

0.98 

0.62 

+0.25 

59  10.7 
59  25.5 
59  31.5 

0.80 

0.43 

+0.08 

1  20.8 

2  9.7 

3  0.1 

2.02 
2.06 
2.15 

1.7 
2.7 
3.7 

22 
23 
24 

16  15.0 
16  13.5 
16  10.5 

16  14.5 
16  12.2 
16    8.6 

59  31.5 
59  26.3 
59  15.2 

-0.08 
0.35 
0.57 

59  29.7 
59  21.4 
59    7.9 

-0.82 
0.47 
0.66 

3  53.1 

4  49.1 

5  48.0 

2.28 
2.40 
2.50 

4.7 
5.7 

6.7 

25 
26 
27 

16     6.3 
16     1.0 

15  54.8 

16    3.7 
15  58.0 
15  51.5 

58  59.5 
58  40.1 
58  17.6 

0.74 
0.88 
1.00 

58  50.2 
58  29.2 
58    5.2 

0.81 
0.94 
1.06 

6  48.5 

7  48.8 

8  46.9 

2.53 

2.48 
2.35 

7.7 
8.7 
9.7 

28 
29 
30 
31 

15  47.9 
15  40.2 
15  31.9 
15  23.3 

15  44.1 
15  36.1 
15  27.7 
15  19.0 

57  52.2 
57  23.9 
56  53.5 
56  21.9 

1.12 
1.23 
1.30 
1.32 

57  38.3 
57     8.9 
56  37.8 
56     6.0 

1.18 
1.27 
1.32 
1.31 

9  41.4 

10  32.1 

11  19.3 

12  3.9 

2.19 
2.03 
1.90 
1.81 

10.7 
11.7 
12.7 
13.7 

32 

15  14.7 

15  10.5 

55  50.2 

-1.30 

55  34.8 

-1.26 

12  46.8 

1.77 

14.7 

« 

' 
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AUGUST^  187a 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  A  doension. 


Dlff. 
forliu. 


Deolfnfttloi). 


Diff. 
forlm. 


Hoot. 


Right  Aaceniion. 


Ditt. 
for  1  m. 


Beoliimtioii. 


Diff. 
forlm. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


FRIDAY  1. 


h 

20 
20 
20 
20 


m 

2 
5 

7 
9 


20  12 
20  14 
20  16 
20  19 
20  21 
20  23 
20  25 
20  28 
20  30 
20  32 
20  35 
20  37 
20  39 
20  41 
20  43 
20  46 
20  48 
20  50 
20  52 
20  54 


54.46 
14.66 
34.46 
53.85 
12.84 
31.42 
49.60 

7.37 
24.74 
41.71 
58.28 
14.45 
30.21 
45.58 

0.55 
15.12 
29.30 
43.09 
56.48 

9.48 
22.10 
34.33 
46.18 
57.64 


8 

9.3400 

3J333 

9.3966 

9.3196 

9.3131 

9.3063 

9.9996 

9.9938 

9.9869 

9.9795 

9.9738 

9.9661 

9.9594 

9.9598 

3.9469 

9.9396 

9.9331 

9.9965, 

9J9199j 

9.91354 

3.9071 

9.9007 

9.1949 

9.1878 


S. 


20    5 

19  55 

19  45 

19  34 

19  24 

19  13 

19    3 

18  52 

18  41 

18  30 

18  19 

18    8 

17  57 

17  46 

17  34 

17  23 

17  11 

17    0 

16  48 

16  36 

16  24 

16  12 

16    0 

15  48 

33.0 
25.6 
11.8 
51.7 
25.5 
53.1 
14.7 
30.4 
40.3 
44.5 
43.1 
36.2 
23.9 

6.3 
43.4 
15.4 
42.4 

4.5 
21.7 
34.2 
42.0 
450) 
44.1 
38.5 


SATURDAY  2. 


0 

20  57    8.72 

9.1816 

S.15  36 

1 

20  59  19.43 

9.1753 

15  24 

2 

21    1  29.76 

9.1691 

15  11 

3 

21    3  39.72 

9.1699 

14  59 

4 

21    5  49.31 

9.1568 

14  47 

5 

21    7  58.54 

9.1507 

14  34 

6 

21  10    7.40 

3.1447 

14  22 

7 

21  12  15.90 

9.1387 

14    9 

8 

21  14  24.04 

9.1397 

13  56 

9 

21  16  31.83 

9.1968 

13  44 

10 

21  18  39.26 

9.1910 

13  31 

11 

21  20  46.35 

9.1159 

13  18 

12 

21  22  53.09 

9.1095 

13    5 

13 

21  24  59.49 

9.1038 

12  52 

14 

21  27    5,55 

9.0989 

12  39 

15 

21  29  11.27 

9.0996 

12  26 

16 

21  31  16.66 

9.0871 

12  13 

17 

21  3:3  21.72 

3.0816 

12    0 

18 

21  35  26.45 

9.0769 

11  47 

19 

21  37  30.86 

3.0708 

11  33 

20 

21  39  34.95 

3.0656 

11  20 

21 

21  41  38.73 

3.0603 

11    7 

22 

21  43  42.19 

3.0553 

10  53 

23 

21  45  45.35 

3.0501 

10  40 

24 

21  47  48.20 

3.0450 

S.10  27 

28.7 
14.7 
56.6 
34.5 

8.5 
38.7 

5.2 
28.0 
47.3 

3.2 
15.7 
24.9 
30.9 
33.8 
a3.7 
30.7 
24.8 
16.1 

4.8 
50.9 
34.5 
15.() 
54.4 
30.9 

5.2 


10.069 
10.177 
10.389 
10.386 
10.4d8 
10.590 
10.689 
10.787 
10.883 
10.977 
11.069 
11.160 
11.349 
11.337 
11.494 
11.508 
11.591 
11.673 
11.753 
11.831 
11.908 
11.983 
13.057 
19.198 


19.198 
19.967 
19.335 
19.401 
19.465 
19.598 
19.589 
19.649 
19.707 
19.763 
19.819 
19.673 
19.996 
19.977 
13.036 
13.074 
13.133 
13.167 
13.310 
13.353 
13.394 
13.334 
13.373 
13.410 
13.446 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2Q 
21 
22 
23 
24 


h  m 

21  47 
21  49 
21  51 
21  53 
21  55 
21  57 

21  59 

22  1 
22  4 
22  6 
22  8 
22  10 
22  12 
22  13 
22  15 
22  17 
22  19 
22  21 
22  23 
22  25 
22  27 
22  29 
22  31 
22  33 


SUNDAY  3. 


48.20 

50.75 

53.01 

54.97 

56.65 

58.04 

59.15 

59.98 

0.54 

0.83 

0.85 

0.62 

0.13 

59.38 

5a39 

57.15 

55.67 

53.96 

52.01 

49.84 

47.44 

44.82 

41.98 

38.94 


MONDAY  4. 


• 
9.0450 

S.10  27     5.2 

1* 

13.446 

9.0401 

10  13  37.4 

13.48r) 

9.0359 

10    0    7.6 

13.513 

9.0303 

9  46  35.8 

13.545 

9.0956 

933    2.2 

13.576 

S.0908 

9  19  26.7 

13.606 

9.0169 

9    5  49.5 

13.634 

BU)116 

8  52  10.6 

13JK1 

9.0071 

8  38  30.2 
8  24  48.3 

ia686 

9.0096 

13.711 

1.9983 

8  11    4.9 

13.734 

1.9940 

7  57  20.2 

13.756 

1.9897 

7  43  34.2 

13.7n 

1.9855 

7  29  47.0 

13.797 

1J»14 

7  15  5a6 

13.615 

1.9773 

7    2    9.2 

13.833 

1.9734 

6  48  18.8 

13.848 

1.9605 

6  34  27.4 

13.863 

1.9657 

6  20  35.2 

13.877 

1.9619 

6    6  42.2 

13.889 

1.9589 

5  52  48.5 

13.901 

1.9545 

5  38  54.1 

13.919 

1.9510 

5  24  59.1 

13.9^ 

liM76 

S.  5  11    3.5 

13.930 

22  35 
22  37 
22  39 
22  41 
22  43 
22  45 
22  47 
22  49 
22  51 
22  52 
22  54 
22  56 

22  58 

23  0 


23 
23 
23 
23 
23 


2 
4 

6 

8 

10 


23  12 
23  13 


23 
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3 

7  47  25.00 

9.9493 

21    8  21.5 

&748 

4 

6    0  3:3.72 

9J9850 

25  38    3.7 

9.606 

4 

7  49  39.48 

9.9403 

20  59  33.0 

8.868 

5 

6    2  50.83 

9J»54 

25  35  23.3 

9.741 

5 

7  51  53.84 

9.9383 

20  50  37.4 

8.867 

6 

6    5    7.97 

9.98S8 

25  32  34.8 

9.877 

6 

7  54    8.08 

9.9363 

20  41  34.6 

8.106 

7 

6    7  25.13 

9.9809 

25  29  38.1 

3.019 

7 

7  56  22.20 

9.8349 

20  32  24.7 

8.993 

8 

6    9  42.31 

9.9864 

25  26  33.3 

3.14d 

8 

7  58  3ai9 

9.9399 

20  23    7.9 

9.339 

9 

6  11  59.50 

9.9866 

25  23  20.3 

3J984 

9 

8    0  50.06 

9.9301 

20  13  44.1 

9.455 

10 

6  14  1&70 

9.9897 

25  19  59.2 

3.419 

10 

8  3  aso 

9.9979 

20    4  13.3 

8.571 

II 

6  16  33.90 

9.9807 

25  16  30.0 

3.555 

11 

8    5  17.41 

9.9958 

19  54  35.6 

8UW5 

13 

6  18  51.11 

9*9867 

25  12  52.6 

3.681 

12 

8    7  30.90 

9.9937 

19  44  51.1 

8.798 

13 

6  21    8.31 

9.9867 

25    9    7.1 

3.e» 

13 

8    9  44.26 

9.9915 

19  34  59.8 

8.811 

14 

6  23  25.51 

9.9866 

25    5  13.5 

3J)69 

14 

8  11  57.48 

9JI103 

19  25    1.7 

10.093 

15 

6  25  42.70 

9.9663 

25    1  11.7 

4.097 

15 

8  14  10.58 

9.9179 

19  14  57.0 

10.134 

16 

6  27  59.87 

9.9860 

24  57    1.8 

4JB9 

16 

8  16  23.55 

9.9150 

19    4  45.6 

10.945 

17 

6  30  17.02 

9J9867 

24  52  43.9 

4.366 

17 

8  18  36.38 

9.9198 

18  54  27.6 

10.355 

18 

6  32  34.16 

9.9864 

24  48  17.9 

4.501 

18 

8  20  49.08 

9.9106 

18  44  ao 

10.463 

19 

6  34  51.27 

9.9649 

24  43  43.8 

4.636 

19 

8  23    1.65 

9.9083 

18  33  32.0 

10.571 

20 

6  37    8.35 

ftMO 

24  39    1.6 

4.770 

20 

8  25  14.08 

9.9061 

18  22  54.5 

10.678 

21 

6  39  25.39 

9J9887 

24  34  11.4 

4.903 

21 

8  27  26.38 

9.9038 

18  12  10.6 

10.784 

22 

6  41  42.39 

9.9636 

24  29  13.2 

5UI37 

22 

8  29  38.55 

9.9017 

18    1  20.4 

10.888 

23 

6  43  59.35 

9.9894 

N.24  24    &9 

5.179 

23 

8  31  50.58 

9.1984 

N.17  50  239 

10.808 

THU 

BSDi 

LY  14. 

« 

SATl 

nuDi 

LY  16. 

0 

6  46  1^.28 

SJB617 

N.24  18  52.6 

5.305 

0 

8  34    2.48 

9.1879 

N.17  39  21.3 

11.005 

1 

6  48  33.16 

9J9808 

24  13  30.3 

5.438 

1 

8  36  14.25 

9.1850 

17  28  12.^^ 

11.188 

2 

6  50  49.98 

9J9799 

24    8    0.1 

5.570 

2 

8  38  25.88 

9.1898 

17  16  57.5 

11.300 

3 

6  53    a75 

9JK790 

24    2  21.9 

5.709 

3 

8  40  37.38 

9.1906 

17    5  36.5 

11.400 

4 

6  55  23.46 

9.9780 

23  56  35.8 

5.835 

4 

8  42  48.75 

9.1884 

16  54    9.5 

11.498 

5 

6  57  40.11 

9JB760 

23  50  41.7 

5J)67 

5 

8  44  59.99 

9.1809 

16  42  3&6 

11.586 

6 

6  59  56.69 

9J757 

23  44  39.7 

6.098 

6 

8  47  11.10 

9.1841 

16  30  57.9 

llJdS3 

7 

7    2  13.20 

9.9746 

23  38  29.9 

6.S90 

7 

8  49  22.08 

9.1819 

16  19  13.4 

11.780 

8 

7    4  29.64 

9JV785 

23  32  12.2 

6.360 

8 

8  51  32.93 

9.1787 

16   7  2ai 

11.6d7 

9 

7    6  46.02 

9.9798 

23  25  46.7 

6.490 

9 

8  53  43.65 

9.1776 

15  55  27.0 

11J»89 

10 

7    9    2.32 

9.9700 

23  19  13.4 

6.690 

10 

8  55  54.24 

9.1754 

15  43  25.3 

19.074 

11 

7  11  18.53 

9.9696 

23  12  32.3 

6.750 

11 

8  58    4.70 

9.1733 

15  31  18.1 

13.166 

12 

7  13  34.66 

9.9681 

23    5  4a4 

6.879 

12 

9    0  15.04 

9.1713 

15  19    5.4 

19JI57 

13 

7  15  50.70 

ajxei 

22  58  46.8 

7jm 

13 

9    2  25.26 

9.1689 

15    6  47.2 

19.347 

14 

7  18    6.66 

9J9699 

22  51  42.5 

7.135 

14 

9    4  35.35 

9.1671 

14  54  23.7 

19.436 

15 

7  20  22.53 

9J9637 

22  44  30.6 

7.963 

15 

9    6  45.31 

9.1660 

14  41  54.9 

19.593 

16 

7  22  38.31 

9.9699 

22  37  11.0 

7.390 

16 

9    8  55.15 

9.1631 

14  29  20.9 

19j610 

17 

7  24  53.99 

9.9606 

22  29  43.8 

7.516 

17 

9  11    4.88 

9.1619 

14  16  41.7 

19.686 

18 

7  27    9.57 

9.9588 

22  22    9.1 

ijo^ta 

18 

9  13  14.49 

9.1589 

14    3  57.4 

19.781 

19 

7  29  25.05 

9J9579 

22  14  26.8 

i.wr 

19 

9  15  23.98 

9.1579 

13  51    8.0 

19.864 

20 

7  31  40.43 

9.9S64 

22    6  37.0 

7.899 

20 

9  17  33.35 

9.1553 

13  38  ia7 

19JM6 

21 

7  33  55.70 

9.9536 

21  58  39.8 

8.016 

21 

9  19  42.61 

9.1534 

13  25  14.5 

13.097 

22 

7  36  10.86 

9.9518 

21  50  35.1 

8.140 

22 

9  21  51.76 

9.1516 

13  12  10.5 

13.107 

23 

7  38  25.91 

9.9500 

21  42  23.0 

8.963 

23 

9  24    0.80 

9.1497 

13  59    1.7 

13.186 

24 

7  40  40.86 

9.9489 

N.21  34    3.6 

8.385 

24 

9  26    9.73 

9.1479 

N.12  45  48.2 

13J963 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Aaoeoflion. 

Dilt 
for  1  m. 

I>edination. 

Diff. 
forlm. 

Hour. 

lUght  Asoenaiou. 

Dur. 

forlm. 

Diff. 
forlm. 

SU] 

ilDAl 

r  17. 

TUESDAY  19. 

. 

h     m      B 

B 

o    .   /         l> 

II 

h      m     8 

s 

O          .           it 

« 

0 

9  26    9.73 

9.1479 

N.12  45  48.2 

13.963 

0 

11    8    1.24 

9.1163 

N.  1    3  38.6 

15.480 

1 

9  28  18.55 

9.1469 

12  32  30.1 

13.339 

1 

11  10    8.24 

9.1179 

0  48    9.4 

15.499 

2 

9  30  27.27 

9.1445 

12  19    7.5 

13.415 

2 

11  12  15.30 

9.1181 

0  32  39.5 

15JM)3 

3 

9  32  35.89 

9.1498 

12    5  40.3 

13.490 

3 

11  14  22.41 

9.1190 

0  17    9.0 

15.519 

4 

9  34  44.41 

9.1419 

11  52    8.7 

13.569 

4 

11  16  29.58 

9.1199 

N.  0    1  38.0 

15.690 

5 

9  36  52.8;J 

9.1395 

11  38  32.8 

13.634 

5 

11  18  36.80 

9.1908 

S.  0  13  5a4 

15.587  ; 

6 

9  39    1.15 

9.i376 

1 1  24  52.6 

13.705 

6 

11  20  44.08 

9.1919 

0  29  25.2 

15.539 

7 

9  41    9.37 

9.1383 

11  11    8.2 

13.774 

7 

11  22  51.43 

9.1939 

0  44  57.3 

15.536 

8 

9  43  J  7.51 

9.1349 

10  57  19.7 

13349 

8 

11  24  58.86 

9.1944 

1     0  29.5 

15.538  I 

9 

9  45  25.56 

9.1334 

10  43  27.2 

13.908 

9 

11  27    a36 

9.1957 

1  16    1.8 

15.538 

10 

9  47  33.52 

9.1380 

10  29  30.8 

13.973 

10 

11  29  13.94 

9.1971 

1  31  34.0 

15.637  1 

11 

9  49  41.40 

9.1307 

10  15  30.4 

14.038 

11 

11  31  21.61 

9.1985 

1  47    6.2 

15.635 

12 

9  51  49S10 

9.1993 

10    1  26.2 

14.101 

12 

11  33  29.36 

9.1999 

2    2  38.2 

\&jsai 

13 

9  53  5GJ32 

9.1980 

9  47  18.3 

14.109 

13 

11  a5  37.20 

9.1315 

2  18    9i) 

15.585 

14 

9  56    4.56 

9.1968 

9  33    6.7 

14.993 

14 

11  37  45.14 

9.1339 

2  33  41.2 

15.616 

15 

9  58  12.13 

9.19S6 

9  18  51.5 

14.989 

15 

11  39  5ai8 

9.1348 

2  49  12.1 

15.510 

16 

10    0  19.63 

9.1944 

9    4  32.8 

14.341 

16 

11  42    1.32 

9.1366 

3    4  42.4 

15.500 

17 

10    2  27.06 

9.1933 

8  50  10.6 

14.398 

17 

11  44    9.57 

9.1384 

3  20  12.1 

15.489 

18 

10    4  34.42 

9.1999 

8  35  45.1 

14.453 

18 

11 46  vm 

9.1403 

3  35  41.1 

15.476 

19 

10    6  41.72 

9.1919 

8  21  16.3 

14.507 

19 

11  48  2a40 

9.1493 

3  51    9.2 

15.461 

20 

10    8  48.96 

9.1909 

8    6  44.3 

14.569 

20 

11  50  35.00 

9.1443 

4    6  36.4 

1.5.445 

21 

10  10  56.15 
10  13    3.28 
10  15  lOiTl 

9.1193 

7  52    9.2 

14.610 

21 

11  52  43.72 

9.1464 

4  22    2.6 

15.497 

22 

9.1180 

7  37  31.1 

14.860 

22 

11  54  52.57 

9.1486 

4  37  27.7 

15.408 

23 

9.1177 

N.  7  22  50.0 

14.709 

23 

11  57    1.55 

9.1506 

S.  4  52  51i> 

15.381 

Mo: 

NDAl 

r  18. 

WED] 

NESD 

IAY20. 

0 

10  17  17.41 

9.1170 

N.  7    8    6.0 

14.767 

0 

11  59  10.66 

9.1530 

S.  5    8  14.2 

15J65 

1 

10  19  24.41 

9.1189 

6  53  19.2 

14.803 

1 

12    1  19.91 

9.1564 

5  23  35.4 

15.349 

2 

10  21  31.36 

9.1155 

6  38  29.7 

14.647 

2 

12    3  29.31 

9.1579 

5  38  55.2 

1.5.317 

3 

10  23  38.27 

9.1149 

6  23  37.6 

143X) 

3 

12    5  38.86 

9.1604 

5  54  13.4 

15J889 

4 

10  25  45.15 

9.1145 

6    8  42.9 

14.932 

4 

12    7  48.56 

9.1^9 

6    9  29i) 

15.961 

5 

10  27  52.01 

9.1141 

5  53  45.7 

14.973 

5 

12    9  58.41 

9.1655 

6  24  44.7 

16.931 

6 

10  29  58.84 

9.1137 

5  38  46.1 

150)13 

6 

12  12    8.42 

9.1689 

6  39  57.6 

15a99 

7 

10  32    5.65 

9.1133 

5  23  44.2 

15.051 

7 

12  14  18.60 

9.1710 

6  55    8.6 

16.167 

8 

10  34  12.44 

9.1199 

5    8  40.0 

154)88 

8 

12  16  28.94 

9.1736 

7  10  17.6 

16.139 

9 

10  36  19.20 

9.1196 

4  53  33.7 

15.193 

9 

12  18  39.45 

9.1767 

7  25  24.4 

16.085 

10 

10  38  25.95 

9.1195 

4  38  25.3 

15.156 

10 

12  20  50.14 

9.1797 

7  40  29.0 

16.067 

11 

10  40  32.70 

9.1194 

4  23  15.0 

15.188 

11 

12  23    1.01 

9aan 

7  55  31.3 

15.019  ' 

12 

10  42  39.44 

9.1193 

4    8    2.8 

15.910 

12 

12  25  12.06 

9.1857 

8  10  31.3 

14.979  j 

13 

10  44  46.18 

9.1 1S3 

3  52  48.7 

15iM9 

13 

12  27  23.30 

9.1888 

8  25  2a8 

14.S36i 

14 

10  46  .52.92 

9.1193 

3  37  32.9 

15.977 

14 

12  29  34.72 

9.1990 

8  40  23.6 

14.891  1 

15 

10  48  59.66 

9.1195 

3  22  15.5 

15.303 

15 

12  31  46.34 

9.1963 

8  55  15.7 

14.845  1 

16 

10  51    6.42 

9.1197 

3    6  56.5 

15.399 

16 

12  33  58.16 

9.1987 

9  10    5.0 

14.796 

17 

10  53  13.19 

9.1189 

2  51  36.0 

15.359 

17 

12  36  10.18 

9.9090 

9  24  51.5 

14.750 

18 

10  55  19.97, 

9.1139 

2  36  14.2 

15.374 

18 

12  38  22.40 

9.9064 

9  39  35.0 

14.690 

19 

10  57  26.77 

9.1138 

2  20  51.1 

15.396 

19 

12  40  34.83 

9.9090 

9  54  15.4 

14.M7 

20 

10  59  33.60 

9.1141 

2    5  26.7 

15.417 

20 

12  42  47.48 

9.9196 

10    8  52.7 

14.504 

21 

11     1  40.46 

9.1J46 

1  50     1.1 

15.435 

21 

12  45    0.34 

9.9169 

10  23  2a7 

14.638  1 

22 

11    3  47.35, 

9.1159 

1  34  34.5 

15.451 

22 

12  47  13.42 

9.9198 

10  37  57.3 

14.4S2  ; 

23 

11     5  54.28, 

9.1157 

1  19    7.0 

15.466 

23 

12  49  26.72 

9J993S 

10  52  24.5 

14.494  1 

24 

11    8    1.24' 

9.1163 

N.  1    3  38.0 

15.480 

24 

12  51  40.24 

9J9973 

S.11    6  48.2 

14.364 

X. 
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I 

HcMir.  RiglitAweimion. 


for  1  m. 


DeclioAtion. 


DHL 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  21. 


b  m 

12  51 
12  53 
12  56 
12  58 


13 
13 
13 
13 
13 
13 
13 


0 
2 
5 
7 
9 
11 
14 


13  16 
13  18 
13  20 
13  23 
13  25 
13  27 
13  30 
13  32 
13  34 
13  37 
13  39 
13  41 
13  44 


40^1 
53.99 

7.98 
22.20 
36.66 
51.36 

6.30 
21.49 
36.93; 
52.62 

8.5?; 
24.78, 
41.24 
57.97, 
14.97 
32.23 
49.76 

7.56. 
25.64, 
44.00. 

2.63 
21.54 
40.741 

0221 


B 

9.9973 

941319 

9.9361 

9.9390 

9.9430 

94M70 

9.9511 

9»9Sft9  , 

9.95041 

9.9637, 

9.9660; 

9.9793 

9.9760 

9.981  J 

941855 

941809 

9.9044 

9JBB0O 

9.3037 

9.3089 

9.3198 

9.3176 

9.39U 

9.3970 


49 
3 


S.11    6 
11  21 

11  35 
11 
12 

12  17 
12  31 
12  45 

12  59 

13  13 
13  27 
13  40 

13  54 

14  7 
14  21 
14  34 

14  47 

15  0 
15  14 
15  26 
15  39 

15  52 

16  5 
8.16  17 


48.2 
8.2 
24.5 
37.0 
45.6 
50.1 
50.5 
46.7 
38.6 
26.2 
9.2 
47.6 
21.4 
50.4 
14.5 
33.6 
47.7 
56.6 
0.3 
58.6 
51.5 
38.9, 
20.71 
56.8 


FRIDAY  22. 


13  46 
13  48 
13  51 
13  53 
13  55 
13  58 


14 
14 
14 
14 
14 
14 


0 
2 
5 

7 

9 

12 


14  14 
14  17 
14  19 
14  21 
14  24 
14  26 
14  29 
14  31 
14  33 
14  36 
14  38 
14  41 
14  43 


19.98 
40.03 

0.37 
20.99 
41.90 

3.10 
24.60 
4a39 

8.47 
30.84 
53.51 
16.47 
39.73 

3.28 
27.12 
51J26 
15.69 
40.41 

5.42 
30.73 
56.32 
22.20 
48.37 
14.82 
41.56 


9.3318 
9.3366 
9J413 
9.3461 
9.3500 
9J558 
9.3607 
9.3656 
9.3704 
9.3753 
9.3809 
9^659 
9.3001 
9J040 
9.3008 
9.4047 
9.4006 
9.4144 
9.4183 
9.4949 
9.4980 
9.4337 
9.4385 
9.4439 
9.4480 


8.16 
6 
6 

7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
20 
20 
20 
20 
20 
S.20 


30  27.0 

42  51.3 
55  9.7 

7  22.0 
19  28.1 

31  27.9 

43  21.3 
55  8.3 

6  48.7 
18  22.5 
29  49.6 
41  9.9 
52  23.3 

3  29.7 
14  29.0 
25  21.2 

36  6.1 

46  43.7 
57  13.8 

7  36.4 
17  51.4 
27  58.8 

37  58.4 

47  50.2 
57  34.1 


14.364 
14J03 
14.940 
14.176 
14.100 
14.041 
13.079 
13.001 
13.890 
13.755 
130170 
13.609 
13.593 
13.449 
13.360 
13.977 
13.199 
13.105 
134)17 
]94»7 
19.836 
19.743 
194H9 
19659 


19.454 
194)56 
19J956 
19.153 
19.049 
114)43 
11.837 
11.798 
11.618 
11.607 
11.305 
11.981 
11.165 
114)48 
10.090 
10.809 
104J87 
10.564 
10.430 
10.313 
10.187 
10.058 
9.096 
9.797 
0.665 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 
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9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Rigb  t  Aaoeoaion. 


DUr. 
for  1  m. 


DeoliDiUioii. 


DifT. 
for  1  m. 


SATURDAY  23. 


h     m 

14  43 
14  46 
14  48 
14  51 
14  53 
14  55 
14  58 


15 
15 
15 
15 
15 
15 


0 
3 
5 

8 
10 
13 


15  15 
15  18 
15  20 
15  23 
15  25 
15  28 
15  31 
15  33 
15  36 
15  38 
15  41 


41.56; 

8..58; 

a5.88 

3.46 
31.32 
59.45; 
27.85, 
56.52 
25.46 
54.66 
24.12, 
53.84 
23.81' 
54.03, 
24.50| 
55Sll\ 
26.15 
57.33, 
28.74: 

0.37| 
32.22 

4.29 
36.57 

9.06; 


■ 

9.4460 

9.4597 

9.4573 

9.4690 

9.4666 

9.4711 

9.4756 

9.4801 

9.4845; 

9.4886 

9.4039: 

9.4974. 

9.6016 ; 

9.6057  i 

9.6008 

9.61381 

9.6177  ' 

9.591g| 

9.fia53 

9.6900; 


8.20  57 


21 
21 


7 
16 


21  25 
21  35 


21 
21 
22 
22 


44 

53 

1 

10 


22  18 
22  27 
22  35 
22  43 
22  51 
22  59 


23 
23 


6 
14 


23  21 
23  2S 

23  a5 

9.6397  ;  23  42 
9.6369  23  49 
9.6307  I      23  55 

9.6431!  8.24    2 


34.li 
10.0 
37.8 
57.4' 

8.7; 

11.8; 

6.5 
52.7; 
30.4 
59.5' 
19.9, 
31.6: 
34.4 
28.3 
13.3 

49.2: 

16.0! 
33.7, 
42.2 
4I.4| 
31.2| 
11.6 
42.5 
4.0 


SUNDAY  24. 


15  43 
15  46 
15  48 
15  51 
15  53 
15  56 
15  59 


16 
16 
16 
16 


1 

4 
6 
9 


16  11 
16  14 
16  17 
16  19 
16  22 
16  24 
16  27 
16  29 
16  32 
16  35 
10  37 
1(>  40 
li}  42 
16  45 


41.74 
14.61 
47.68 
20.94 
54.06 
27.98 

1.74 
35.66 

9.74 
43.96 
18.32 
52.82 
27.45 

2,20 
37.06 
12.02 
47.08 
22.23 
57.47 
32.78 

8.16 
43.61 
19.11 
54.66 
30.24 


9JS463 
9.6405 
9.5597 
9.5568 
9.6686 
9.5613 
9.6640 
9.6667 
9.5609 
9.5716 
9.5738 
9.6761 
9.6789 
94)801 
9.6818 
9.6835 
9.6851 
9.6866 
9.6870 
9.5891 
9.6809 
•2.5013 
3.5891 
9.6998 
9.6033 


8.24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

S.25 


15.9 
18.1 
10.7 
53.6 
26.7 

36  .50.0 
42    3.4 

6.9 
0.5 
44.1 
17.6 
41.1 
54.5 
13  57.7 
17  50.8 
21  33.7 
25  6.4 
28  28.8 
31  41.0 
34  42.9 

37  34.4 
40  15.6 
42  46.4 
45  6.9 
47  17.0 


8 
14 
20 
25 
31 


47 

52 

56 

1 

5 

9 


0.065  ' 

9.631 

9.305 

9.958 

9.190 

8.989 

8.841 

6.680 

8.657 

8.413 

8J968 

8.191 

7.973 

7.894 

74^74 

7.693 

7.371 

7.918 

74)64 

64)08 

6.759 

6.594 

6.437 

64278 


6.118 
64)57 
6.796 
6.633 
5.470 
5.306 
5.141 
44)76 
4.810 
4.643 
4.475 
4.307 
4.138 
34)60 
3.800 
3.630 
3.459 
3.988 
3.117 
94)45 
9.779 
9.600 
9.497 
9.955 
9.089 
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XI. 


GREENWICH  MEAN  TIME. 

9 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoot. 

RightABoenrton. 

Diir. 
for  1  m. 

Deolination. 

Diff. 
for  1  m. 

Hour. 

RightAoooniiioin. 

Dlff. 
for  1  Di. 

DeoliDatioii. 

DHL 
forlm. 

Mo: 

NDAl 

r25. 

WEDNESDAY  27. 

h     m      B 

S 

0        1         ft 

// 

h     m      s 

a 

0          /          /# 

/# 

0 

IG  45  30.24 

9.5933 

S.25  47  17.0 

9.089 

0 

18  48  11.95 

9.4737 

S.24  11  35.1 

5.850 

1 

16  48    5.85 

9.5936 

;     25  49  16.7 

1.908 

1 

18  50  40.22 

9.4686 

24    5  39.7 

6.997 

2 

16  50  41.49 

9.5949 

25  51    6.0 

1.735 

2 

18  53    8.18 

9.4633 

23  59  35.5 

6.148 

3 

16  53  17.15 

9Ji943 

25  52  44.9 

1.569 

3 

18  55  a5.82 

9.4581 

23  53  22.6 

6.986 

4 

16  55  52.81 

9.5943 

25  54  ia4 

4 

18  58    3.15 

9.4598 

23  47    IJi 

6.488 

5 

16  58  28.47 

9.5949 

,     25  55  31.5 

1.914 

5 

19    0  30.16 

9.4476 

23  40  31.3 

6.569 

1     6 

17    1    4.12 

9.5941 

25  56  39.1 

1.040 

6 

19    2  56.86 

9.4493 

23  33  52.9 

6.700 

7 

17    3  39.76 

9.5937 

25  57  36.3 

0.867 

7 

19    5  23.23 

9.4368 

23  27    6.2 

6.848 

8 

17    6  15.37 

9.5939 

;     25  58  23.1 

0.694 

8 

19    7  49.27 

9.4313 

23  20  11.2 

6.968 

9 

17    8  50.94 

9.5995 

25  58  59.6 

0.591 

9 

19  10  14.98 

9.4957 

23  13    7.9 

7.188 

10 

17  11  2a47 

9.5918 

25  59  25.6 

0.347 

10 

19  12  40.35 

9.4900 

23    5  56.5 

7.857 

11 

17  14     1.96 

9.5910 

;     25  59  41.2 

0.174 

11 

19  15    5.38 

9.4144 

22  58  37.1 

7.390 

12 

17  16  37.39 

9.5900 

25  59  46.5 

H)UK)9 

12 

19  17  30.08 

9.4088 

22  51    9.7 

7J88 

13 

17  19  12.76 

9.588R 

25  59  41.4 

■W.179 

13 

19  19  54.44 

9.4O30 

22  43  34.4 

7.653 

14 

17  21  48.05 

9.5875 

25  £9  25.9 

0.345 

14 

19  22  18.44 

9.3071 

22  35  51.3 

7.783 

15 

17  24  23.26 

9J>809 

25  59    0.0 

0.617 

15 

19  24  42.09 

9.3919 

22  28    0.5 

7J911 

16 

17  26  58.39 

9.5847 

25  58  23.8 

0.689 

16 

19  27    5.39 

9.3854 

22  20    2.0 

BJ036 

17 

17  29  33.42 

9.5899 

25  57  37.3 

0.860 

17 

19  29  28.34 

9.3796 

22  11  55.9 

&164 

18 

17  32    8.34 

9.5811 

25  56  40.6 

1.031 

18 

19  31  50.93 

9.3735 

22    3  42.3 

8.988 

19 

17  34  43.15 

9.5799 

25  55  33.6 

1.909 

19 

19  34  13.16 

9.3676 

21  55  21.3 

8.411 

20 

17  37  17.85 

9.5779 

25  54  16.3 

1.373 

20 

19  36  35.04 

9.3617 

21  46  53.0 

8.533 

21 

17  39  52.42 

9.5750 

25  52  48.8 

1.543 

21 

19  38  56M 

9.3557 

21  38  17.4 

8L653 

22 

17  42  26.85 

9.6797 

25  51  11.2 

1.719 

22 

19  41  17.72 

9.3496 

21  29  34.6 

&778 

23 

17  45    1.14 
TUI 

9.5703 

]SDA 

S.25  49  23.4 
Y  26. 

I.8R1 

23 

19  43  38.51 
THU 

9.3436 
BSDi 

S.21  20  44.8 
\Y2S. 

6.868 

0 

17  47  35.28 

8.8077 

S.25  47  25.5 

9.049 

0 

19  45  58.94 

8.3375 

S.21  11  48.0 

9Mi 

] 

17  50    9.26 

9.5649 

25  45  17.5 

9.917 

1 

19  48  19.01 

3.3314 

21    2  44.3 

9.119 

2 

17  52  43.07 

9J)A99 

25  42  59.5 

9.383 

2 

19  50  38.71 

8.3898 

20  53  33,7 

9.838 

3 

17  55  16.72 

9.5593 

25  40  31.5 

9J>50 

3 

19  52  58.04 

8.3191 

20  44  16.4 

9.343 

4 

17  57  50.19 

9.55(19 

25  37  53J5 

9.716 

4 

19  55  17.00 

8.3130 

20  34  52.5 

9.453 

5 

18    0  23.47 

9.5531 

25  35    5.6 

9.889 

5 

19  57  35.60 

8.9069 

20  25  22.0 

9.569 

6 

18    2  56.56 

9.5498 

25  32    7.7 

3.046 

6 

19  59  53.83 

8.3008 

20  15  45.0 

9.670 

7 

18    5  29.45 

9.5464 

25  29    0.0 

3.909 

7 

20    2  11.69 

8.8947 

20    6    1.6 

9.776 

8 

18    8    2.13 

9.5499 

25  25  42.6 

3.379 

8 

20    4  29.19 

8.8886 

19  56  11.9 

9.880 

9 

18  10  34.60 

9.5393 

25  22  15.4 

3.534 

9 

20    6  46.32 

8.9894 

19  46  l&O 

9.989 

10 

18  13    6.85 

9.5356 

25  18  38.5 

3.695 

10 

20    9    3.08 

8.8763 

19  36  14.0 

104)84 

11 

18  15  38.87 

9.5317 

25  14  5*^.0 

3.855 

11 

20  11  19.47 

8.3708 

19  26    5.9 

10.186 

12 

18  18  10.66 

9.5978 

25  10  55.9 

4U)I4 

12 

20  13  35.50 

8  8641 

19  15  51.8 

10J983 

13 

18  20  42.21 

9.5938 

25    6  50.3 

4.173 

13 

20  15  51.16 

8.8580 

19    5  31.9 

10J80 

14 

18  23  13.52 

9.5197 

25    2  35.1 

4.339 

14 

20  18    6.46 

3.8519 

18  55    6.2 

10.477 

15 

18  25  44.58 

9J>156 

24  58  10.5 

4.488 

15 

20  20  21.39 

8.8458 

18  44  34.7 

10.578 

16 

18  28  15.39 

9.5113 

24  53  36.5 

40)43 

16 

20  22  35.96 

8.9397 

18  33  57.6 

10.664 

17 

18  30  45.93 

9.5068 

24  48  53.3 

4.798 

17 

20  24  50.16 

8.8937 

18  23  15.0 

10.756 

18 

18  33  16.20 

9.5093 

24  44    0.8 

4.959 

18 

20  27    4.00 

8.9377 

18  12  26.9 

10.646 

19 

18  35  46.20 

9.4978 

24  38  59.1 

5.104 

19 

20  29  17.48 

9.9917 

18    1  33.5 

10.934 

20 

18  38  15.93 

9.4931 

24  33  48.3 

5.956 

20 

20  31  30.(0 

9.9157 

17  50  34.8 

ujm 

i  21 

18  40  45.37 

9.4883 

24  28  28.4 

5.407 

21 

20  33  43.36 

9.9097 

17  39  30.9 

11.108 

I  22 

18  43  14.52 

9.4834 

24  22  59.5 

5.556 

22 

20  35  55.76 

9.9038 

17  28  21.9 

11.199 

23 

18  45  43.38 

9.4786 

24  17  21.7 

5.703 

23 

20  38    7.81 

9.1979 

17  17    7.9 

11.875 

.  24 

18  48  li:95 

9.4rJ7 

S.24  11  35.1 

5.850 

24 

20  40  19.51 

9.1990 

S.17    5  48.9 

11.367 

xn. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

• 

Kil^tAMMDfllOD. 

Diir. 
for  1  m. 

DeoUnation. 

Diff. 
for  1  m. 

Uoor. 

RightAsceasiou. 

Dur. 

forlm. 

DeolinAtion. 

for  1  m. 

« 

PR 

IDAl 

:29. 

SUNDAY  31. 

0 

h    m      B 

20  40  19^1 

8 

9.1990 

S.17    5  48^ 

11.357 

0 

h    m      s 

22  19  34.13 

g 
1.9633 

8.  6  52  47.3 

13.691 

1 

20  42  30.85 

9.1861 

16  54  25.1 

11.437 

1 

22  21  31.83 

1.US09 

6  39    5.3 

13.710 

3 

20  44  41.84 

9.1803 

16  42  56.5 

11.515 

2 

22  23  29.32 

1.9565 

6  25  22.1 

13.798 

3 

20  46  52.49 

9.1746 

16  31  23.3 

11.509 

3 

22  25  26.61 

1.9533 

6  11  37.9 

13.745 

4 

20  49    2.79 

9.1688 

16  19  45.5 

11.668 

4 

22  27  23.71 

1.9509 

5  57  52.7 

13.760 

5 

20  51  12.75 

9.1631 

16    8    3.2 

11.743 

5 

22  29  20.63 

1.9471 

5  44    6.7 

13.773 

6 

20  53  22.36 

9.1573 

15  56  16.5 

11.814 

6 

22  31  17.36 

1.9440 

5  30  19.9 

13.786 

7 

20  55  3].63 

9.15J7 

15  44  25.5 

11.886 

7 

22  33  1391 

IMIO 

5  16  32.4 

13.798 

8 

20  57  40.57 

9.1469 

15  32  30.2 

11.957 

8 

22  35  10.28 

1.9380 

5    2  44.1 

13.810 

9 

20  59  49.17 

9.1406 

15  20  30.7 

19.096 

9 

22  37    6.47 

1.9351 

4  48  55.2 

13.819  ' 

10 

21     1  57.44 

9.1351 

15    8  27.1 

19.093 

10 

22  39    2.49 

14»393 

4  35    5.8 

13.898 

11 

21    4    5.38 

9.1996 

14  56  19.5 

19.150 

It 

22  40  58.35 

1.9907 

4  21  15.9 

13.836 

12 

21     6  12.99 

9.1949 

14  44    8.0 

19.993 

12 

22  42  54.05 

1J970 

4    7  25.5 

13.843  1 

13 

21    8  20.28 

9.1187 

14  31  52.7 

19.987 

13 

22  44  49.59 

1.9944 

3  53  34.8 

13.848  ' 

14 

21  10  27.24 

9.1133 

14  19  3a6 

19.349 

14 

22  46  44.98 

1.9916 

3  39  43.8 

13.853  i 

15 

21  12  33.88 

9.1080 

14    7  10.8 

19.410 

15 

22  48  40.21 

1.9199 

3  25  52.5 

13.867 

16 

21  14  40.20 

9.1098 

13  54  44.4 

19.469 

16 

22  50  35.29 

1.9168 

3  12    1.0 

13.859 

17 

21  16  4&21 

9.0976 

13  42  14.5 

19.597 

17 

22  52  30.23 

1.9146 

2  58    9.4 

13.860 

18 

21  18  51.9] 

9.0994 

13  29  41.2 

19.583 

18 

22  54  25.04 

1.9193 

2  44  17.8 

13.660 

]9 

21  20  57.30 

9U»73 

13  17    4.6 

19.638 

19 

22  56  19.71 

1.9101 

2  30  26.2 

13.860 

2U 

21  23    2.39 

9.0899 

13    4  24.6 

19.603 

20 

22  58  14.25 

10)078 

2  16  34.6 

13.859 

21 

21  25    7.17 

9.0779 

12  51  41.4 

19.746 

21 

23    0    8.65 

1.9057 

2    2  43.1 

13.857 

22 

21  27  11.65 

9.0799 

12  38  55.1 

19.797 

22 

23    2    2.93 

1.9037 

1  48  51.8 

13.853 

23 

21  29  15.84 

9.0673 

a  12  26    5.8 

19.846 

23 

23    3  57.10 

IMIS 

S.  1  35    0.7 

13.849 

SAT1 

DRDi 

LY30. 

MONDAY, 

SEP 

lEMBER  1. 

0 

1 
2 

21  31  19.73 
21  33  23^ 
21  35  26.65 

9.0694 

S.12  13  ia6 

12    0  18.5 
11  47  20.5 

19.894 

0  1    23    5  51.15 

10«99 

IS.    1   21      9.9|    13.843 

9M77 
9.0599 

19.049 
19J»89 

3 

21  37  29.68 

9.0489 

11  34  19.8 

13.033 

4 

21  39  32.43 

9.0436 

11  21  ia5 

13.077 

5 

21  41  34.91 

9.039i 

11    8  10.6 

13.119 

PHASES 

OF  T 

HE  MOON. 

6 

21  43  37.12 

9.0345 

10  55    2.2 

13.160 

7 

21  45  39.05 

&.(QflO 

10  41  51.4 
10  28  38J2 

13J900 
13.938 

8 

21  47  40.72 

9.0957 

9 
10 

21  49  42.13 
21  51  43.28 

9.0913 
9.0170 

10  15  22.8 
10    2    5.2 

13.975 
13.319 

O  Full  Moor 

1,.    . 

d      h     m 

.     1  19  12.3 

11 

21  53  44.17 

9.0198 

9  48  45.4 

13.347 

<C   Last  Quai 

'ter, . 

.     9  14    8.7 

12 

21  55  44.81 

UM6» 

9  35  23.5 

13.381 

#   New  Moo] 

n,      . 

.  17    8  10.5 

13 

21  57  45.20 

9.0045 

9  21  59.7 

13.413 

}>   First  Qua] 

rter, . 

.  24    3  11.9 

14 

21  59  45.35 

90)004 

9    8  34.0 

13.444 

O  Full  Moon 

1  • 

.  31     6  57.8 

15 

22    1  45.25 

1.9963 

8  55    6.4 

13.474 

16 

22    3  44i)l 

1.9984 
1.9887 

8  41  37.1 
8  28    6.1 

lo  crvQ 

17 

22    5  44.34 

13m^U9 

13.531 

18 

22    7  43.55 

1.9849 

8  14  33.4 

13.557 

^_    » 

d      h 

19 

22    9  42.53 

1.9811 

8    0  59.2 

13.589 

<i   Apogee,. 

.     . 

•      .       21      t7.0 

20 

22  11  41.28 

1.9773 

7  47  23.5 

13Ui07 

<t   Perigee,. 

.     . 

.     .   21  18.6 

21 

22  13  39.81 

1.9737 

7  3:i  46.4 

13.630 

• 

22 

22  15  38.12 

lJ970a 

7  20    7.9 

13.659 

23 

22  17  36.23 

1.9667 

7    6  28.2 

13.679 

24 

22  19  34.13 

1.9633 

S.  6  52  47.3 

134»1 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

m^- 

of 

Vlh. 

of 

IXh. 

of 

1 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Antni'es 

W. 

50  46  24 

a4]9 

0        1       n 

52  29  41 

9493 

Oil' 

54  12  43 

9433 

O          1         It 

55  55  31 

9443 

Jupiter 

E. 

4U  38  16 

9433 

40  55  14 

9436 

39  12  30 

9448 

37  30    4 

9469 

Saturn 

£. 

77    7  21 

9459 

75  25    0 

9463 

73  42  54 

9474 

72    1     4 

9485 

MUTB 

E. 

96  34  49 

8641 

94  56  50 

9659 

93  19    5 

9669 

91  41  34 

9679 

or  Arietis 

E. 

97    8    5 

9498 

95  25  10 

9437 

93  42  28 

9448 

92    0    1 

9158 

2 

Antares 

W. 

64  25  43 

9499 

66    6  57 

9511 

67  47  55 

9593 

69  28  36 

9S3& 

Saturn 

E. 

63  35  58 

9546 

61  55  49 

3560 

60  15  59 

9574 

58  36  28 

9588 

a  Arietis 

E. 

83  31  34 

9514 

81  50  40 

9596 

80  10    3 

9539 

78  29  44 

9559 

Mars 

E. 

83  37  40 

9731 

82    1  41 

9744 

80  25  59 

9750 

78  50  33 

9789 

3 

Antares 

W. 

77  47  40 

9599 

79  26  36 

9613 

81    5  13 

9696 

82  43  32 

9640 

Saturn 

E. 

50  23  55 

9065 

48  46  28 

9669 

47    9  24 

9699 

45  32  43 

9716 

a  Arietis 

E. 

70  12  33 

9617 

68  34    1 

9630 

66  55  47 

9644 

65  17  52 

9058 

Mora 

E. 

70  57  50 

9838 

69  24  12 

9853 

67  50  53 

9668 

66  17  53 

9H8S 

4 

a  AquilflB 

W. 

44  37  57 

4034 

45  49    3 

3070 

47    1    6 

3995 

48  14    0 

3880 

Saturn 

E. 

37  35  26 

9815 

36    1  18 

9838 

34  27  40 

9869 

32  54  32 

9887 

a  Arietis 

E. 

57  13    0 

9799 

55  36  58 

9743 

54     1  15 

9757 

52  25  51 

9779 

Mars 

E. 

58  37  42 

9900 

57    6  39 

9975 

55  35  55 

9991 

54    5  31 

3007 

Aldebaran 

E. 

89  48  50 

9703 

88  13  34 

9778 

86  38  37 

9799 

85    3  58 

9805 

5 

a  A(^uil8B 
a  Anetis 

W. 

54  28  25 

3793 

55  44  48 

3709 

57    1  33 

3684 

58  18  37 

3660 

E. 

44  33  39 

9845 

43    0  10 

9850 

41  26  59 

9874 

39  54    7 

3889 

Mars 

E. 

46  38  35 

3000 

45  10  13 

3107 

43  42  12 

3194 

42  14  32 

3143 

Aldebaraji 

E. 

77  15    7 

9673 

75  42  14 

98S7 

74    9  38 

9900 

72  37  19 

3914 

6 

a  AquilsB 

W. 

64  47  27 

9818 

66    5  42 

3611 

67  24    4 

3807 

68  42  31 

3803 

Fomalhaut 

W. 

40  31  23 

3989 

41  43  20 

3930 

42  56    9 

3884 

44    9  45 

3843 

Jupiter 

W. 

23  51  43 

9975 

25  22  27 

9974 

26  53  12 

9975 

28  23  56 

3977 

Mars 

E. 

a5    1  40 

3937 

33  36  15 

3958 

32  11  14 

3980 

30  46  39 

3303 

Aldebaran 

E. 

65    0    0 

9979 

63  29  21 

9999 

61  58  58 

3005 

60  28  51 

3018 

Sun 

E. 

129  34  40 

3969 

128    9  44 

3974 

126  45    2 

3986 

125  20  34 

3996 

7 

a  AquiliB 

W. 

75  15  28 

3597 

76  34    6 

3598 

77  62  43 

3596 

79  11  19 

3699 

Fomalhaut 

W. 

50  26  53 

3006 

51  43  44 

3676 

53    0  57 

3657 

54  18  30 

3641 

Jupiter 
Aldebaran 

W. 

35  56  34 

9998 

37  26  49 

3003 

38  56  58 

3006 

40  27    1 

3013 

E. 

53    2    9 

3079 

51  33  34 

3091 

50    5  14 

3103 

48  37    8 

3115 

Sun 

E. 

118  21  22 

3348 

116  58    6 

3357 

115  35    0 

3365 

114  12    3 

3373 

8 

Fomalhaut 

W. 

60  50  12 

3577 

62    9  11 

3567 

63  28  21 

3558 

64  47  41 

3650 

Jupiter 
a  regasi 

W. 

47  55  53 

3033 

49  25  25 

3037 

50  54  52 

3039 

52  24  16 

3043 

W. 

38    4  16 

3447 

39  25  39 

3498 

40  47  24 

3400 

42    9  30 

3393 

Aldebaran 

E. 

41  20  24 

3179 

39  53  50 

3193 

38  27  32 

3906 

37    1  30 

3931 

Pollux 

E. 

82  53  31 

3069 

81  24  44 

3074 

79  56    3 

3078 

78  27  27 

3069 

Sun 

E. 

107  19  29 

3407 

105  57  20 

3419 

104  35  17 

3417 

103  13  20 

3499 

9 

Fomalhaut 

W. 

71  26  26 

3515 

72  46  33 

3509 

74    6  47 

3504 

75  27    7 

3498 

Jupiter 

W. 

59  50  32 

3051 

61  19  42 

3051 

62  48  52 

3061 

64  18    2 

9050 

a  Pegasi 

W. 

49    4    2 

3339 

50  27  37 

3399 

51  51  23 

3313 

53  15  20 

3304 

Saturn 

W. 

25  31  52 

3979 

26  56  36 

3953 

28  21  43 

3936 

29  47  10 

9981 

Pollux 

E. 

71    5  36 

3098 

69  37  24 

3100 

68    9  14 

3101 

66  41     5 

3109 

Sun 

E. 

96  24  38 

3436 

95    3    2 

3437 

93  41  27 

3438 

92  19  53 

3438 

XIV. 


AUGUST,   18T9. 


141 


/ 


I 

I 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

c 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

'^S 

and 

Midniffht. 

of 

XVh. 

of 

XVlUl* 

of 

XXJh. 

of 

,1^ 

1 

Position. 

^ 

Diff. 

Biff. 

Diff 

Diff. 

I 

Antarea 

W. 

0           t        11 

57  38    4 

9454 

O           /        /' 

59  20  22 

9466 

O           /        // 

61    2  25 

9476 

0         1       o 

62  44  12 

9487 

Jupiter 

E, 

35  47  58 

»477 

34    6  13 

9483 

32  24  50 

3510 

30  43  50 

9598 

Saturn 

E. 

70  19  30 

9497 

68  38  12 

9508 

m  57  10 

9590 

65  16  25 

3533 

Mars 

E. 

90    4  17 

9683 

88  27  15 

9605 

86  50  28 

9706 

85  13  56 

9718 

1 

a  Arietis 

E. 

90  17  40 

94«9 

88  35  52 

9480 

86  54  10 

9491 

85  12  44 

9509 

2 

Autares 

W. 

71    9    0 

9548 

72  49    6 

9561 

74  28  55 

9574 

76    8  26 

9586 

Saturn 

E. 

56  57  17 

9609 

55  18  25 

9618 

53  39  54 

9633 

52    1  44 

9649 

a  Arietis 

E. 

76  49  43 

9564 

75    9  59 

9577 

73  30  32 

9590 

71  51  23 

9604 

Mara 

E. 

77  15  25 

9789 

75  40  34 

9796 

74    6    1 

9810 

72  31  46 

9894 

3 

Antares 

W. 

84  21  33 

9653 

85  59  16 

9666 

87  36  41 

9680 

89  13  48 

9693 

Saturn 

E. 

43  56  25 

9735 

42  20  32 

9754 

40  45    4 

9774 

39  10    2 

9794 

a  Arietis 

E. 

63  40  16 

9679 

62    2  59 

9687 

60  26    1 

9700 

58  49  21 

9714 

Mars 

E. 

64  45  12 

9888 

63  12  50 

9913 

61  40  48 

9998 

60    9    5 

9944 

4 

a  Aquiln 

W. 

49  27  40 

3840 

50  42    1 

3806 

51  56  58 

3774 

53  12  27 

3746 

Saturn 

E. 

31  21  56 

9914 

29  49  55 

9943 

28  18  31 

9975 

26  47  47 

3011 

» 

a  Arietis 

E. 

50  50  47 

9787 

49  16    2 

9801 

47  41  36 

9815 

46    7  28 

9830 

Mars 

E. 

52  35  27 

3093 

51     5  43 

3040 

49  36  20 

3056 

48    7  17 

3073 

1 

Aldebaran 

E. 

83  29  36 

9816 

81  55  32 

9639 

80  21  46 

9846 

78  48  18 

9859 

1  ' 

a  Aquil» 

W. 

50  as  57 

3666 

60  53  32 

3643 

62  11  20 

3633 

63  29  19 

3634 

I 

€t  Arietis 

E. 

38  21  34 

9904 

36  49  20 

9919 

35  17  25 

9935 

33  45  50 

9950 

I 

Mare  . 

E. 

40  47  14 

3100 

39  20  17 

3178 

37  53  42 

3197 

36  27  29 

3317 

/' 

Aldebaran 

E. 

71    5  J8 

9997 

69  33  34 

9940 

68    2    6 

9054 

66  30  55 

3966 

//  « 

a  AquilsB 

W. 

70    1    2 

3600 

71  19  36 

3506 

72  38  12 

3597 

73  56  50 

3597 

1           1  Fonrialhaut 

W. 

45  24    3 

3806 

46  38  59 

3774 

47  54  28 

3746 

49  10  27 

3790 

1/             Jupiter 

W. 

20  54  37 

9981 

31  25  14 

9985 

32  55  46 

9988 

34  26  13 

9093 

Mars 

E. 

29  22  31 

3998 

27  58  52 

3355 

26  35  44 

3365 

25  13  10 

3417 

t 

Akiebaran 

E. 

58  59    0 

3030 

57  29  24 

3043 

56    0    4 

3055 

54  30  59 

3067 

Suit 

E. 

123  56  20 

3306 

122  32  18 

3319 

121    8  28 

3398 

1 19  44  49 

3338 

1 

7 

oe  Aquilae 

W. 

80  29  54 

3601 

81  48  27 

3604 

83    6  57 

3607 

84  25  24 

3610 

F^ouiaihaut 

w. 

55  36  20 

3096 

56  54  26 

3611 

58  12  48 

3596 

59  31  24 

3587 

Jupiter 

w. 

41  56  58 

3017 

43  26  50 

3099 

44  56  30 

3096 

46  26  17 

3030  1 

Aldebaran 

E. 

47    0  17 

3198 

45  41  41 

3140 

44  14  20 

3153 

42  47  14 

3166 

SUK 

E. 

1J2  49  15 

3380 

111  26  36 

3388 

110    4    6 

3395 

108  41  44 

3401 

8 

Fomalhaut 

W. 

66    7  10 

3549 

67  26  48 

3535 

68  46  33 

3S98 

70    6  26 

3533 

Jupiter 

w. 

53  53  36 

3043 

55  22  53 

3047 

56  52    8 

3048 

58  21  21 

3050 

a  Pegnsi 
Aldebaran 

w. 

43  31  54 

3379 

44  54  34 

3366 

46  17  2<) 

3353 

47  40  ») 

334a 

1 

E. 

35  35  46 

3937 

M  10  21 

3955 

32  45  17 

3974 

31  20  35 

3994 

1 

Pollux 

E. 

76  58  56 

3087 

75  30  30 

3091 

74    2    9 

3093 

72  33  51 

3096 

11         1  Soif 

E. 

101  51  28 

3496 

100  29  41 

3499 

99    7  57 

3431 

97  46  16 

3434 

\\    ^      Pomalhaut 

W. 

76  47  33 

3499 

78    8    6 

3487 

79  28  45 

3489 

80  49  29 

3477  ' 

W        \  Jupiter 

W. 

65  47  l.*{ 

3049 

67  1()  25 

3047 

68  45  31> 

3046 

70  14  55 

3044 

\\           ot  Pegasi 

W. 

54  30  27 

3294 

56    3  45 

3386 

57  23  13 

3277 

58  52  51 

3370  ' 

\\        1  Saturn 

W. 

31  12  54 

3308 

32  38  54 

3195 

34    5    9 

3183 

35  31  38 

3irj 

\\       \  Pollux 

E. 

65  12  58 

3109 

6:}  44  51 

3109 

62  16  44 

3103 

60  48  37 

3101   ' 

1 

\\         Sun 

E. 

90  58  19 

3438 

89  36  45 

3437 

86  15  10 

3436 

86  53  34 

:M34  t 

i 
1 
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XV, 


GREENWICH  MEAN  TIME. 

LUNAfi  DISTANCES. 

1^ 

OS 

star's  NamA 

P.L. 

P.L. 

P.L. 

^F^V^*_ 

P.L. 

and 

Noon. 

of 

11P>. 

of 

Vlli. 

of 

IXb- 

of 

10 

PodtioD. 

IHff. 

Difr. 

Biff. 

Dur. 

FomaUiaut 

W. 

O           /        // 

82  10  19 

3471 

O           /        /' 

83  31  15 

3466 

si  52  17 

3461 

O           /        It 

86  13  25 

3456 

Jupiter 
a  Pegasi 

W. 

71  44  13 

3049 

73  13  34 

3038 

74  42  59 

3034 

76  12  29 

3030 

w. 

60  J7  38 

3961 

61  42  35 

3953 

63    7  42 

3945 

64  32  58 

3936 

Saturn 

w. 

36  58  19 

3163 

38  25  12 

3153 

39  52  17 

3144 

41  19  33 

3134 

PoUux 

E. 

59  20  29 

3100 

57  52  19 

3096 

56  24    7 

3096 

54  55  53 

3004 

Sun 

E. 

85  31  56 

3431 

84  10  15 

3496 

82  48  30 

3494 

81  26.41 

3431 

11 

Jupiter 
a  Pegasi 

W. 

83  41  27 

3004 

85  11  35 

9097 

86  41  52 

9990 

88  12  17 

9983 

W. 

71  41  49 

3193 

73    8    7 

3184 

74  34  35 

3175 

76    1  14 

3165 

Saturn 

W. 

48  38  43 

3068 

50    7    7 

3070 

51  35  42 

3060 

53    4  29 

3059 

a  Arietis 

W. 

28  14  44 

3003 

29  43    2 

3069 

31   11  34 

3069 

32  40  21 

3058 

Mars 

W. 

23  52  26 

3461 

25  13  34 

3430 

26  35  17 

3409 

27  57  31 

3378 

Pollux 

E. 

47  33  54 

3078 

46    5  18 

3074 

44  36  37 

3070 

43    7  51 

3066 

Sun 

E. 

74  36  20 

3393 

73  13  56 

3386 

71  51  24 

3370 

70  28  44 

3379 

12 

Jupiter 

W. 

95  46  52 

9940 

97  18  20 

9931 

98  50    0 

9990 

100  21  53 

9910 

Saturn 

W. 

60  31  34 

3006 

62    1  39 

9996 

63  31  58 

9984 

65    2  31 

9973 

a  Arietis 

W. 

40    7  50 

3000 

41  38    3 

9988 

43    8  31 

9977 

44  39  13 

3964 

• 

Mars 

W. 

34  55  11 

3975 

36  19  52 

3957 

37  44  54 

3939 

39  10  17 

3SS9 

Pollux 

E. 

35  42  46 

3047 

34  13  31 

3043 

32  44  12 

3041 

31  14  50 

3040 

Sun 

E. 

63  32  58 

3385 

62    9.16 

3315 

60  45  22 

3306 

59  21  16 

3994 

13 

Saturn 

W. 

72  39    1 

9911 

74  11    6 

9898 

75  43  28 

9884 

77  16    7 

9&71 

a  Arietis 

W. 

52  16  41 

9901 

53  48  59 

9888 

55  21  33 

9874 

56  54  25 

9861 

Mars 

W. 

46  22  14 

3138 

47  49  37 

3133 

49  17  19 

3106 

50  45  21 

3090 

Aldcbomii 

W. 

21  24  58 

3315 

22  48  52 

3950 

24  14    2 

3194 

25  40  18 

3145 

Sun 

E. 

52  17  22 

3933 

50  51  52 

3S90 

49  26    7 

3907 

48    0    6 

3194 

14 

Saturn 

W. 

85    3  41 

9803 

86  38    5 

9789 

88  12  47 

9775 

89  47  47 

9761 

a  Arietis 

W. 

64  43    8 

9799 

66  17  47 

9777 

67  52  45 

9763 

69  28    2 

9749 

Mars 

W. 

58  10  31 

3008 

59  40  34 

9999 

61  10  57 

9977 

62  41  39 

3961 

Aldebaran 

W. 

33    4  42 

9969 

34  35  42 

9934 

36    7  18 

9907 

37  39  28 

9889 

Sun 

E. 

40  46    0 

3194 

39  18  20 

3110 

37  50  23 

3096 

36  22    9 

3083 

15 

a  Anetis 

W. 

77  29    8 

9677 

79    6  19 

9663 

80  43  49 

9646 

82  21  39 

9634 

Mars 

W. 

70  20  16 

9880 

71  53    1 

9864 

73  26    6 

9648 

74  59  31 

3U33 

Aldebaran 

W. 

45  27  55 

9771 

47    3    1 

9751 

48  38  33 

9739 

50  14  31 

3713 

Sun 

E. 

28  56  4] 

3013 

27  26  45 

3000 

25  56  :32 

9987 

24  26    3 

3975 

19 

Sun 

W. 

21  55    5 

9636 

23  33  11 

9694 

25  11  33 

9615 

26  50    8 

9607 

Antai-es 

E. 

80  10  35 

»S99 

78  24  34 

3293 

76  38  24 

3987 

74  52    5 

9989 

20 

Sun 

W. 

35    5  29 

3576 

36  44  57 

9579 

38  24  31 

3568 

40    4  10 

3565 

Antares 

E. 

65  58  43 

9960 

64  11  44 

9957 

62  24  41 

3854 

60  37  34 

3951 

21 

Sun 

W. 

48  23  23 

9553 

50    3  22 

9503 

51  43  22 

3553 

53  23  22 

9553 

Antares 

E. 

51  41  12 

9944 

49  53  50 

9943 

48    6  27 

9943 

46  19    4 

9943 

a  Aquilaa 

E. 

104  36  28 

98j0 

103    3    5 

9849 

101  29  31 

9834 

99  55  47 

3897 

22 

Sun 

W. 

61  43  18 

3556 

63  23  13 

9558 

65    3    6 

9559 

66  42  57 

3561 

Venus 

W. 

24  17  23 

9367 

26    J  45 

2367 

27  46    7 

9368 

29  30  28 

3369 

Antares 

E. 

37  22  18 

9948 

35  35    2 

S949 

33  47  48 

9951 

32    0  37 

8953 

« 

a  Aquilw 

E. 

92    5  34 

9815 

90  31  25 

9816 

88  57  18 

9818 

87  23.  14 

9891 

XT». 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

I 

^A         star's  NanM 

P.L. 

P.L. 

P.L. 

P.L, 

10 

and 

Midniffht 

of 

XVJi. 

of 

xvmi». 

of 

XXIh. 

of 

Position. 

^7 

Diflf. 

Diff. 

Dilf. 

Diff. 

FomalhaiU 

W. 

O          /       /• 

87  34  39 

8450 

88  55  59 

3446 

90  17' 24 

3441 

O          1        II 

91  38  54 

3436 

Jupiter 
aPegasi 

W. 

77  42    5 

9085 

79  11  47 

8091 

80  41  34 

3016 

82  11  27 

3010 

w. 

'  65  58  24 

3896 

67  24    0 

88!M 

68  49  46 

8911 

70  15  42 

3909 

Saturn 

w. 

42  47    1 

8195 

44  14  40 

8116 

45  42  30 

8107 

47  10  31 

3098 

Pollux 

E. 

53  27  36 

8001 

51  59  16 

3080 

50  30  53 

8086 

49    2  26 

3089 

Soff 

E. 

80    4  48 

.   8416 

78  42  50 

8411 

77  20  46 

3406 

75  58  36 

3400 

11 

Jupiter 
a  Pegasi 

W. 

89  42  51 

9939 

91  13  35 

8066 

92  44  30 

9058 

94  15  36 

9950 

W. 

77  28    5 

8156 

78  55    7 

3146 

80  22  21 

8136 

81  49  47 

3196 

Saturn 

W. 

54  33  29 

8040 

56    2  41 

3030 

57  32    5 

9096 

59    1  43 

3017^ 

a  Arietia 

W. 

34    922 

8046 

35  38  38 

8034 

37    8    8 

8093 

38  37  52 

3019 

Mars 

W. 

29  20  13 

83S5 

30  43  21 

3333 

32    6  54 

3313 

33  30  51 

3908 

PoUuz 

E. 

41  39    0 

8009 

40  10    4 

8058 

38  41    3 

3054 

37  11  57 

3050 

Sun 

E. 

69    5  55 

8863 

67  42  56 

8864 

66  19  47 

3345 

64  56  28 

3336 

12 

Jupiter 

W. 

101  53  59 

8000 

103  26  18 

S868 

104  58  51 

8877 

106  31  39 

9860  1 

Saturn 

W. 

66  33  18 

8061 

68    4  20 

8048 

69  35  38 

8935 

71     7  12 

9093 

a  Arietis 

W. 

46  10  11 

8051 

47  41  25 

9930 

49  12  54 

8897 

50  44  39 

9013 

Mars 

W. 

40  36    0 

8906 

42    2    3 

8188 

43  28  27 

3171 

44  55  11 

3155 

Pollux 

E. 

29  45  27 

8030 

28  16    3 

8040 

26  46  40 

3043 

25  17  21 

3050 

Suit 

E. 

57  56  57 

3988 

56  32  25 

3970 

55    7  39 

3958 

53  42  38 

3945 

13 

Saturn 

W. 

78  49    3 

8858 

80  22  16 

9844 

81  55  47 

9831 

83  29  35 

3817 

a  Arietis 

W. 

58  27  34 

8647 

60    1     1 

9634 

61  34  45 

9890 

63    8  47 

3805 

Mars 

W. 

52  13  43 

3073 

53  42  25 

8057 

55  11  27 

3041 

56  40  49 

3095 

Aklebaran 

W. 

27    7  33 

8101 

28  35  42 

3061 

30    4  39 

3086 

31  34  20 

3993 

Sun 

E. 

46  33  50 

3181 

45    7  18 

3167 

43  40  29 

3153 

42  13  23 

3138 

14 

Saturn 

W. 

91  23    6 

9747 

92  58  43 

9733 

94  34  39 

9719 

96  10  54 

9705 

a  Arietis 

W. 

71    3  37 

9735 

72  39  31 

9790 

74  15  44 

9706 

75  52  16 

9691 

Mars 

W.^ 

64  12  41 

9044 

65  44    4 

9096 

67  15  48 

9919 

68  47  52 

3896 

Aldehoran 

W. 

39  12  10 

9856 

40  45  23 

9835 

42  19    5 

£813 

43  53  16 

9799 

Sun 

E. 

34  53  38 

3068 

33  24  50 

3054 

31  55  44 

3040 

30  26  21 

3036 

15 

a  Arietis 

W. 

83  59  48 

9690 

85  38  16 

9606 

87  17    3 

9599 

88  56    9 

3579 

Mars 

W. 

76  33  16 

9818 

78    7  21 

3809 

79  41  46 

9787 

81  16  31 

3779 

Aldebaran 

W. 

51  50  53 

9685 

53  27  .?9 

9678 

55    4  49 

9660 

56  42  '^ 

9643 

Sun 

E. 

22  55  19 

9964 

21  24  21 

9954 

19  53  10 

9045 

18  21  48 

9936 

19 

Sun 

W. 

28  28  54 

9609 

30    7  50 

9503 

31  46  55 

3587 

33  26    8 

9581 

Antares 

E. 

73    5  39 

9977 

71  19    6 

S979 

69  32  25 

9967 

67  45  37 

9963 

20 

Sun 

W. 

41  43  53 

9^1 

43  23  41 

9559 

45    3  32 

9557 

46  43  26 

S555 

Antares 

E. 

58  50  23 

9949 

57    3    9 

9947 

55  15  52 

2846 

53  28  33 

3345 

31 

Sun 

W. 

55    3  22 

9553 

56  43  22 

9553 

58  23  22 

9553 

60    3  21 

9555 

Antares 

E. 

44  31  41 

9943 

42  44  18 

9244 

40  56  56 

9945 

39    9  36 

3347 

a  Aqiiike 

E 

98  21  54 

9(«1 

96  47  54 

9818 

95  13  50 

9816 

93  39  43 

8815 

1 

22 

Sun 

W. 

68  22  45 

9564 

70    2  30 

3566 

71  42  11 

9569 

73  21  48 

3579 

Venus 

W. 

31  14  48 

2370 

32  59    6 

9371 

34  43  22 

9373 

36  27  36 

3375 

m 

Antares 

E. 

30  13  29 

9956 

28  26  25 

^SO 

26  39  25 

9969 

24  52  29 

9065  : 

a  AquilsB 

E. 

85  49  14 

3897 

84  15  21 

8833 

82  41  36 

9640 

81    8    0 

9848  , 

I 
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AUGUST,  1879. 


XVII. 


GREENWICH  MEAN  TIME. 

■ 

LUNAB  DISTANCES. 

y 

Star's  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

lllb- 

of 

VP*. 

of 

IXh. 

of 

23 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Sujf 

W. 

75    1  21 

9579 

o          *        /» 

76  40  49 

9570 

78  20  13 

9583 

79  59  32 

9586 

Venus 

W. 

38  11  47 

W77 

39  55  55 

9379 

41  40    0 

9381 

43  24    2 

9383 

Spica 

w. 

22  52  57 

9006 

24  38  48 

9304 

26  24  42 

9003 

28  10  37 

9303 

a  AquiliB 

E. 

79  34  35 

98S8 

78    1  22 

9809 

76  28  24 

9889 

74  55  42 

9806 

24 

Snif 

W. 

88  14  44 

6007 

89  53  2$) 

9619 

91  32    7 

9618 

93  10  38 

9899 

Venus 

W. 

52    3  17 

9398 

53  46  55 

9401 

55  30  29 

.  9404 

57  13  58 

9406 

Spica 

W. 

36  59  51 

9313 

38  45  32 

9315 

40  31    9 

9318 

42  16  42 

9399 

a  Aquilm 

E. 

67  17  13 

9960 

65  46  46 

3019 

64  16  48 

3038 

62  47  22 

3066 

• 

Jupiter 

E. 

99  22  25 

9979 

97  35  44 

9977 

95  40  10 

9981 

94    242 

9985 

25 

Sen 

W. 

101  21  31 

9649 

102  59  19 

9655 

104  36  59 

9600 

106  14  32 

9606 

Venus 

W. 

65  50    7 

9496 

67  33    4 

9430 

69  15  56 

9434 

70  58  42 

9438 

Spica 

W. 

51    3    0 

9343 

52  47  57 

9848 

54  3-2  47 

9353 

56  17  30 

8357 

a  Aquite 

E. 

55  29  54 

3949 

54    4  43 

3997 

52  40  28 

3348 

51  17  12 

3404 

Fomalhaut 

E. 

78  26  21 

97M 

76  50  53 

9766 

75  15  40 

9779 

73  40  44 

9799 

'  Jupiter 
a  Pegasi 

E. 

85  12    4 

9309 

83  26  18 

9314 

81  40  39 

9319 

79  55    8 

9394 

E. 

99  12    8 

94S7 

97  30  37 

9400 

95  49  10 

9404 

94    7  49 

9480 

26 

Sun 

W. 

114  20  14 

9608 

115  56  57 

9705 

117  33  31 

9719 

119    9  55 

9719 

Venus 

W. 

79  31    0 

9460 

81  13    9 

9465 

82  55  11 

9471 

84  37    5 

9476 

Spica 

W. 

f>4  59  15 

9384 

66  43  13 

9390 

68  27    2 

9306 

70  10  43 

9401 

Aiitares 

W. 

19  12  20 

9380 

20  56  23 

9385 

22  40  19 

9391 

24  24    7 

9306 

Fomalhaut 

E. 

65  50  50 

9875 

64  17  59 

9805 

62  45  34 

9917 

61  13  37 

9949 

Jupiter 
a  Pegasi 

E. 

71    9  34 

9354 

69  24  53 

9360 

67  40  21 

9366 

65  55  58 

9373 

E. 

85  42  53 

9598 

84    2  19 

9535 

82  21  55 

9543 

80  41  41 

9550 

27 

Sun 

W. 

127    9  36 

9755 

128  45    3 

9763 

130  20  19 

9771 

131  55  25 

9770 

Venus 

W. 

93    4  52 

9509 

94  46    3 

9507 

96  27    7 

9519 

98    8    3 

9517 

Spica 

W. 

78  46  59 

9433 

80  29  47 

9439 

82  12  26 

9445 

63  54  56 

9453 

An  tares 

W. 

33     1     0 

9497 

34  43  56 

9434 

36  26  42 

9441 

38    9  19 

9447 

Fomalhaut 

E. 

53  42  16 

3093 

52  13  58 

3139 

50  46  27 

3173 

49  19  46 

3919 

Jupiter 

E. 

57  16  29 

9406 

55  33    5 

9415 

53  49  52 

9494 

52    6  51 

9439 

a  Pegasi 

E. 

72  23  18 

9594 

70  44  15 

9604 

69    5  26 

9615 

67  26  52 

9096 

28 

An  tares 

W. 

46  39  57 

9483 

48  21  34 

9491 

50    3    0 

9498 

51  44  16 

9506 

Jupiter 

E. 

43  34  44 

9476 

41  52  57 

9486 

40  11  24 

9496 

3830    5 

9507 

a  Pegasi 

E. 

59  18    8 

9699 

57  41  18 

9706 

56    4  49 

9795 

54  28  43 

2744 

Saturn 

E. 

80  24  51 

9507 

78  43  48 

9516 

77    2  57 

9S84 

75  22  17 

9539 

29 

Antares 

W. 

60    7  49 

9547 

61  47  57 

9556 

63  27  5;^ 

9564 

65    737 

9579 

Saturn 

E. 

67    1  55 

9577 

65  22  29 

9587 

63  43  16 

9597 

62    4  17 

9007 

a  Arietis 

E. 

87  48  47 

9509 

86    9    0 

9571 

84  29  25 

9580 

82  50    2 

9580  ■ 

30 

Antares 

W. 

73  23  16 

9618 

75    1  46 

9698 

76  40    3 

9638 

78  18    7 

9648 

Saturn 

E. 

53  52  59 

9663 

52  15  30 

9675 

50  38  17 

9689 

49    1  22 

9709 

a  Arietis 

E. 

74  36  15 

98S5 

72  58    8 

9646 

71  20  15 

9655 

69  42  35 

OttSA 
VDOD    1 

Mars 

E. 

88  57  17 

9793 

87  22  40 

9809 

85  48  15 

9819 

84  14    3 

9392 

31 

Antares 

W. 

86  25    6 

9607 

88    1  50 

9707 

89  38  20 

9718 

91  14  36 

9798 

Sacum 

E. 

41     1   19 

2775 

39  26  18 

2799 

37  51  40 

9810 

36  17  25 

9899 

cr  Arietis 

E. 

61  37  42 

2718 

60     1  26 

2729 

58  25  24 

9740 

56  49  37 

9751 

Mars 

E. 

76  26  17 

9873 

74  53  24 

2883 

73  20  44 

9804 

71  48  18 

9905  « 

xvin. 
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i 

GREENW^IOH  MEAN  TIME. 

LUNAK  DISTANCES. 

h 

Star's  Nam« 

• 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

•nd 

Midnight 

of 

XVb. 

of 

xvni»>. 

of 

XXIb 

of 

23 

PMitiOB. 

^ 

DifT. 

Diff. 

Diff. 

Difl. 

Sun 

W. 

0        /      n 

81  38  46 

9580 

0              1     II 

83  17  54 

9585 

8l56  5^ 

9599 

86  35  53 

9603 

Venus 

W. 

45    8    1 

9385 

46  51  56 

9389 

48  35  47 

9391 

50  19  34 

9394 

1 

Spica 

w. 

29  56  32 

9304 

31  42  25 

9305 

33  28  17 

9307 

35  14    6 

9310 

a  Aquile 

E. 

73  23  18 

9911 

71  51  13 

9997 

70  19  29 

9946 

68  48    8 

9966 

24 

Sun 

w. 

94  49    3 

9697 

96  27  21 

9639 

96    5  32 

9638 

99  43  35 

9643 

Venus 

w. 

58  57  22 

9411 

60  40  41 

9415 

62  23  55 

9418 

64    7    4 

9499 

Spica 

w. 

44    2    9 

93m 

45  47  31 

9330 

47  32  47 

9334 

49  17  57 

9339 

1 
1 

a  Aquile 

E. 

61  18  31 

9097 

59  50  18 

3130 

58  22  45 

3167 

56  55  56 

3906 

Jupiter 

£. 

92  16  21 

9989 

90  30    6 

8884 

88  43  58 

99D9 

86  57  57 

9304 

25 

Sun 

W. 

107  51  57 

9679 

109  29  14 

9679 

111    6  22 

9685 

112  43  22 

9681 

Venus 

W. 

72  41  22 

9443 

74  23  56 

9447 

76    6  24 

9459 

77  48  45 

9456 

Spica 

W. 

58    2    6 

9389 

59  46  35 

9368 

61  30  56 

93rj 

63  15    9 

9378 

a  Aquilie 

E. 

49  55    0 

3466 

48  33  58 

9534 

47  14  11 

9008 

45  55  45 

9680 

Fomalhaut 

E. 

72    6    6 

9806 

70  31  46 

9891 

68  57  45 

9838 

67  24    6 

9855 

Jupiter 
a  Pegnsi 

E. 

78    9  44 

S330 

76  24  28 

9336 

74  39  21 

9349 

72  54  23 

9348 

E. 

92  26  35 

9504 

90  45  28 

9510 

89    4  28 

9515 

87  23  36 

9599 

26 

Sun 

W. 

120  46  10 

9^96 

122  22  16 

9733 

123  58  12 

9740 

125  33  59 

9747 

Venus 

W. 

86  18  52 

9481 

88    032 

9485 

89  42    6 

9490 

91  23  33 

9496 

Spica 

W. 

71  54  16 

9408 

73  37  40 

9414 

75  20  55 

9490 

77    4    1 

9496 

k 

Antares 

W. 

26    7  47 

9403 

27  51  18 

9408 

29  34  41 

9415 

31  17  55 

9491 

Fomalhaut 

E. 

59  42  11 

9967 

58  11  17 

9995 

56  40  58 

9096 

55  11  17 

3058 

Jupiter 
a  Pegasi 

E. 

64  11  45 

9380 

62  27  41 

9387 

60  43  47 

9394 

59    0    3 

9401 

E. 

79    1  37 

9558 

77  21  44 

9566 

75  42    3 

9575 

74    2  34 

9585 

27 

Sun 

W. 

133  30  20 

9788 

135    5    4 

9796 

136  39  37 

9805 

138  13  58 

9814 

Venus 

W. 

99  48  52 

9593 

101  29  33 

9530 

103  10    5 

9535 

104  50  29 

9549 

Spica 

W. 

85  37  16 

9460 

87  19  26 

94G7 

89    1  26 

9474 

90  43  16 

9489 

Antnres 

W. 

39  51  47 

9454 

41  34    5 

9461 

43  16  13 

9468 

44  58  10 

9476 

Foinalliaiit 

E. 

47  53  59 

3969 

46  29  11 

3394 

45    5  27 

3384 

43  42  52 

3451 

t 

Jupiter 

E. 

50  24    2 

9440 

48  41  25 

9446 

46  58  59 

9457 

45  16  45 

9466 

a  Pegasi 

E. 

65  48  33 

9639 

iii  10  31 

9651 

62  32  45 

9664 

60  55  17 

9678 

28 

Antares 

W. 

53  25  21 

9514 

55-  6  15 

9599 

56  46  58 

9530 

58  27  29 

9538 

Jupiter 

E. 

36  49    1 

9517 

35    8  12 

^30 

33  27  40 

9543 

31  47  27 

9558 

a  Pegasi 

E. 

52  53    1 

9709 

51  17  43 

9789 

49  42  51 

9803 

48    8  27 

9896 

Saturn 

E. 

73  41  48 

9540 

72    1  31 

9549 

70  21  26 

9558 

68  41  34 

9568 

29 

Antares 

W. 

66  47  10 

9581 

68  26  31 

9591 

70    5  39 

9600 

71  44  34 

9610 

Saturn 

E. 

60  25  3-2 

9616 

58  47    1 

9699 

57    8  45 

9640 

55  30  44 

9652 

a  Arietis 

E. 

81  10  52 

9598 

79  31  54 

9607 

77  53    8 

9616 

76  14  35 

9696 

30 

Antares 

W. 

79  55  57 

9657 

81  33  34 

9667 

83  10  58 

9677 

84  48    9 

9687 

i 

Satuni 

E. 

47  24  44 

9715 

45  48  24 

9799 

44  12  23 

9744 

42  36  41 

9759 

1 

1 

a  Anetis 

E. 

68    5    9 

9675 

66  27  56 

9686 

64  50  57 

9696 

63  14  12 

9707 

1 

Mars 

E. 

82  40    4 

9839 

81     6  17 

3849 

71)  32  43 

9853 

77  59  23 

9m3 

i3i 

Antares 

W. 

02  50  39 

9738 

94  '2G  28 

9749 

96    2    3 

97.')d 

97  37  25 

9768 

1 

1 

Sntuni 

E. 

34  43  35 

9849 

m  10  11 

9871 

31  37  15 

9895 

30    4  50 

9891 

1 

i 

a  Arietis 

E. 

55  14    5 

9763 

53  38  46 

9774 

52    3  46 

9785 

50  28  59 

9797 

Mars 

E. 

70  16    6 

9916 

68  44    8 

9997 

67  12  24 

9939 

65  40  54 

9960 

10 
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AT  GREENWICH  APPARENT  NOON. 


If 

1 

^ 

^ 

o 

« 

^ 

a 

^ 

«4 

o 

o 

>> 

t>l 

^ 

« 

p 

p 

Mon. 

1 

Tues. 

2 

Wed. 

3 

Thur. 

4 

Frid. 

5 

Sat. 

6 

Sun, 

7 

Mon. 

8 

Tues. 

9 

Wed. 

10 

Thur. 

11 

Frid. 

12 

Sat. 

13 

Sun. 

14 

Mon. 

15 

Tues. 

16 

Wed. 

17 

Thur. 

18 

Frid. 

19 

Sat 

20 

Sun. 

21 

Mon. 

22 

Tues. 

23 

Wed. 

24 

Thur. 

25 

Frid. 

26 

Sat. 

27 

Sun. 

28 

Mon. 

29 

Tues. 

30 

Wed. 

31 

THE  SUN'S 


Apparent 
RightABcensiou. 


b      in       A 

10  41  4.50 
10  44  42.03 
10  48  19.28 

10  51  56.27 
10  55  33.02 

10  59  9.55 

11  2  45.89 
11  6  22.05 
11  9  58.06 

11  13  33.93 
11  17  9.68 
11  20  45.33 

11  24  20.90 
11  27  56.39 
11  31  31.83 

11  35  7.22 
11  38  42.60 
11  42  17.98 

11  45  53.37 
11  49  28.78 
11  53  4.26 

11  56  39.81 

12  0  15.44 
12  3  51.16 


DtfF.  for 
Ihonr. 


12  7 
12  11 
12  14 


27.02 

3.03 

39.20 


12  18  15.57 

12  21  52.16 

12  25  29.00 

12  29  6.09 


9.070 
0.058 
9.047 

9.037 
9.027 
9.019 

9.011 
9.004 
8.998 

8.993 

8.988 
8.984 

8.981 
8.978 
8.976 

8.975 
8.974 
8.975 

8.976 
8.977 
8.980 

8.983 
8.987 
8.992 

8.997 
9.004 
9.013 

9.020 
9.029 
9.040 

9.051 


Apparent 
I>eoU]iation. 


Dlff.  for 
1  boar. 


N.  8  20  '2.9  -54.42 

7  58  13.6    54.74 

7  36  16.5    55.05 

7  14  11.8    55.35 

6  52  0.0,    55.64 

6  29  41.3    55.92 


6  .7  16.0 
5  44  44.6 
5  22    7.1 

4  59  24.2 
4  36  36.2 
4  13  43.3 

• 

3  50  45.7 
3  27  44.0 
3    4  38.5 

2  41  29.4 
2  18  17.4 
1  55    2.7 

1  31  45.5 
1  8  26.2 
0  45     5.3 

N.  0  21  43.1 

S.   0     1  40.0 

0  25    3.9 

0  48  28.2 

1  11  52.3 
1  35  16.1 

1  58  39.1 

2  22  1.3 
2  45  22.1 

S.    3     8  41.2 


56.19 
56.44 
56.68 

56.90 
57.10 
57.30 

57.48 
57.65 
57.80 

57.93 
58.05 
58.16 

58.25 
58.33 
58.39 

58.44 
58.47 
58.49 

58.50 
58.49 
58.47 

58.44 
58.39 
58.33 

-58.25 


Semi* 
diameter. 


n 


5  53.68 
5  53.91 
[5  54.14 

[5  54.37 
5  54.61 
[5  54.85 

[5  55.09 
5  55.33 
[5  55.57 

[5  55.81 
[5  56.06 
5  56.31 

5  56.56 
5  56.81 
5  57.07 

5  57.33 
[5  57.59 
15  57.86 

5  58.13 
[5  58.40 
15  58.67 

15  58.94 
15  59.22 
5  59.50 

15  59.78 
[6  0.06 
[6    0.33 

16  0.61 
16  0.89 
16    1.17 

16    1.44 


Sidereal 

Time 

of  the 

Bquatioaof 

Semi- 

Time, 

diameter 

tobe 

paasiiig 

tubtraeied 

the 

JiVM 

ICerid. 

Apparent 

ian. 

Time. 

8 

m      8 

64.42 

0    2.22 

64.38 

0  21.20 

64.34 

0  40.45 

64.30 

0  59.95 

64.26 

1  19.70 

64.22 

139.68 

64.19 

1  59.84 

64.16 

2  20.17 

64.14 

2  40.66 

64.12 

3    1.29 

64.10 

3  22.03 

64.08 

3  42.87 

64.07 

4    3.79 

64.06 

4  24.80 

64.05 

4  45.86 

64.05 

5    6.96 

64.05 

5  28.08 

64.05 

5  49.20 

64.06 

6  10.29 

64.07 

6  31.37 

64.08 

6  62.39 

64.09 

7  13.35 

64.11 

7  34.23 

64.13 

7  54.99 

64.15 

8  15.62 

64.17 

8  36.12 

64.20 

8  56.44 

64,23 

9  16.57 

64.27 

9  36.47 

64.31 

9  56.14 

64.35 

10  15.55 

DiiTJiw 
Ihoor. 


0.785 


0.7971 
0.808! 

0.818 ; 
0.887' 
0.835 

0.843 
0.850 
0.857 

0.8^ 
0.867 
0.871 

0.874 
0.877 1 
0.879 

0.860 
0.880' 

0.880 

I 

0.879 
0.877 
0.875 

0.871 

0.867^ 

0.862 

0.857 
0.850 
0.843 

0.834 
0.825 
0.814 


NOTK.— Mean  Time  of  the  Semidiameter  paaaisg  may  be  found  by  snbtracting  0*.18  from  the  Sidereal  TlmA. 

-~  prefixed  to  the  hourly  change  of  declination  indioatea  that  north  deoUnationB  are  deoreaamg ; 

south  declinationa  Increasing. 
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AT  GREENWICH  MEAN  NOON. 


c 
e 

I 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

ami. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 


43 
§ 


O 


I 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  Aacenaion. 


0  41  4.51 
0  44  42.09 
0  48  19.39 

0  51  56.43 
0  55  33.23 
0  59  9.81 


2  46.201 
6  22.41 

9  58.47 


1  13  34.39 
1  17  10.  li) 
1  20  45.89 

1  24  21.51 
1  27  57.06 
1  31  32.55 

1  35  8.00 
1  38  43.43 
1  42  18.86 

1  45  54.30 
1  49  29.77 
1  53  5.30 

1  56  40.90 

2  0  16.58 
2  3  52.36 

2  7  28.27 
2  11  4.33 
2  14  40.56 

2  18  16.98i 
2  21  53.62 
2  25  30.51 


12  29    7.65 


DUr.  for 
1  hour. 


N. 


B 

9.072 
9.0G0 
9.049 

9.039 
9.029 
9.021 

9.013 
9.006 
9.000 

8.995 
8.990 
8.986 

8.98:} 
8.980 
8.978 

8.977 
8.976 
8.975 

8.977 
8.979 
8.082 


8.98M-N 

8.969 

8.994 

8.990 
9.006 
9.013 

9.022 
9.031 
9.042 


9.053 


Apparent 
Declination. 


8  20 

7  58 
7  36 


Difllfor 
1  hour. 


2.9-64!43 


13.3 
15.8 


S. 


7  14  10.8 

6  51  58.7 

6  29  39.7 

6  7  14.1 

5  44  42.3 

5  22     4.5 

4  59  21.3 

4  36  32.9 

4  13  39.7 

3  50  41.8 

3  27  89.7 

3  4  33.8 

2  41  24.4 

2  18  12.0 

1  54  56.9 

1  31  89.4 

1  8  19.8 

0  44  58.5 

0  21  36.0 

0  1  47.5 

0  25  11.7 

0  48  36.4 

1  12    0.8 
1  35  24.9 

1  58  48.2 

2  22  10  7 
2  ^5  31.8 


S.   3     8  51.3-58.27 


54.76 
55.06 

55.36 
55.65 
55.93 

56.20 
56.45 
56.69 

56.91 
57.12 
57.32 

57.50 
57.67 

57.82 

57.95 
58.07 
58.18 

58.27 
58.35 
58.41 

58.46 
58.49 
58.51 

58.52 
5S.51 
58.49 

58.46 
58.41 
58.35 


Equation  of 

Time, 

tobe 

Itflffftf  lo 

Mean 
Time. 


ID  fl 

0  2.22 
0  21.21 
0  40.45 

0  59.97 

1  19.72 
1  39.70 

1  59.85 

2  20.20 

2  40.69 

3  1.33 
3  22.07 

3  42.93 

4  3.86 
4  24.87 

4  45.93 

5  7.04 
5  28.16 

5  49.29 

6  10.39 
6  31.48 

6  52.50 

7  13.46 
7  34.32 

7  55.10 

8  15.74 
8  36  24 

8  56.56 

9  16.70 
9  36.60 
9  56.27 

10  15.68 


Diff.for 
1  hour. 


0.785 
0.797 
0.808 

0.^18 
0.827 
0.835 

0.843 
0.850 
0.857 

0.862 
0.867 
0.871 

0.674 

0.877 
0.879 

0.880 
0.880 
0.880 

0.879 
0.877 
0.875 

0.871 
0.867 
0.862 

0.857 
0.850 
0.843 

0.834 
0.825 
0.814 

0.803 


ISidereol 

Time, 

or 

KigbtAaoenaloD 

of 

Mean  8au. 


h   m   s 

0  41  6.73 
0  45  3.29 

0  48  59.84 

0  52  56.40 

0  56  52.95 

1  0  49.51 

1  4  46.05 
1  8  42.61 
1  12  39.16 

1  16  35.72 
1  20  32.26 
1  24  28.82 

1  28  25.87 
1  32  21.93 
1  36  18.48 

1  40  15.04 
1  44  11.59 
1  48  8.15 

1  52  4.69 
1  56  1.25 

1  59  57.80 

2  3  54.36 
2  7  50.90 
2  11  47.46 

2  15  44.01 
2  19  40.57 
2  23  37.12 

2  27  33.68 
2  31  30.22 
2  35  26.78 


12  39  23.33 


None—The  SemldSameter  for  Moan  Noon  may  be  assumed  the  same  as  that  for  Apparent  Noon. 

— prefixed  to  the  hourly  change  of  deolination  indicates  that  north  declinations  are  deoreasinff ; 

soatfa  deoUnatioDS  InoreaBing. 


Diff.  lurlhoui-. 
-f9».8565 
(Table  HL) 
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lU. 


• 

AT  GREENWICH  MEAN  NOON. 

• 

1 

1 

1 

1 
1 

O 

1 

THE  SUN'S 

- 

Logarithm 

of  the 

Badina  Vector 

of  the 

Earth. 

IMftfor 
1  hoar. 

Mean  Time 

of 
RidflreaLfl». 

True  LONGITUDE. 

Ditr.  for 
Ihonr. 

LAT1TI70K. 

X 

V 

1 

2 
3 

244 
245 
246 

158  39    4.6 

159  37  10.6 

160  35  18.4 

38  14.3 
36  20.2 
34  27.8 

145.28 
145.36 

+0.'84 
0.91 
0.96 

0.0037719 
.0036669 
.0035613 

-^.6 
43.9 
44.1 

h     m      ■ 

13  16  42.39 
13  12  46.48 
13    8  50.57 

4 
5 
6 

247 

248 
249 

161  ^28.1 

162  31  39.7 

163  29  53.3 

32  37.4 
30  48.9 
29    2.4 

145.44 
146.58 
145.60 

0.95 
0.94 
0.89 

.0034552 
.0033486 
.0032413 

44.3 
44.5 

44.8 

13    4  54.67 
13    0  58.76 
12  57    2.85 

7 
8 
9 

250 
251 
252 

164  28    8.8 

165  26  26.4 

166  24  46.1 

27  17.8 
25  35.3 
23  54.9 

145.69 
145.78 
146.87 

0.83 
0.73 
0.61 

.0031332 
.0030242 
.0029144 

45.8 
45.5 
46.9 

12  53    6.94 
12  49  11.04 
12  45  15.13 

10 
11 
12 

253 
254 
255 

167  23     8.0 

168  21  32.0 

169  19  57.9 

22  16.7 
20  40.6 
19     6.4 

145.95 
146.04 
146.12 

0.48 
0.35 
0.22 

.0028038 
.0026921 
.0025792 

46.3 
46.8 
47.3 

12  41  19.22 
12  37  23.31 
12  33  27.41 

13 
14 
15 

256 
257 
258 

170  18  26.0 

171  16  56.1 

172  15  28.3 

17  84.4 
16    4.5 
14  36.5 

146.21 
146.89 
146.38 

+0.09 

0.00 

-0.09 

.0024649 
.0023493 
.0022323 

47.9 
48.4 
49.0 

12  29  31.50 
12  25  35.59 
12  21  39.68 

16 
17 
18 

259 
260 
261 

173  14    2.3 

174  12  38.2 

175  11  16.0 

13  10.4 
11  46.2 
10  23.9 

146.46 
146.53 
146.61 

0.15 
0.19 
0.18 

.0021140 
.0019944 
.0018736 

49.5 
50.1 
50.6 

12  17  43.78 
12  13  47.87 
12    9  51.96 

19 
20 
21 

262 
263 
264 

176  9  55.7 

177  8  37.1 

178  7  20.2 

9     3.5 

7  44.8 
6  27.8 

146.69 
146.7C 
140.83 

0.16 

0.10 

-0.53 

.0017517 
.0016289 
.0015051 

51.0 
51.4 
51.8 

12     5  56.05 
12    2    0.15 
11  58    4.24 

22 
23 
24 

265 
266 
267 

179  6    4.9 

180  4  51.4 

181  3  39.6 

1 

5  12.4 

3  58.8 
2  46.9 

146.90 
140.97 
147.04 

+0.09 
0.21 
0.35 

.0013805 
.0012553 
.0011297 

52.1 
58.3 
52.4 

11  54    8.33 
11  50  12.42 
11  46  16.52 

25 
26 
27 

268 
269 
270 

182  2  29.5 

183  1  21.2 
183  60  14.7 

1  36.7 

0  28.3 

59  21.7 

147.18 
147.20 
147.87 

0.49 
0.63 
0.74 

.0010039 
.0008780 
.0007522 

58.5 
68.5 
58.4 

11  42  20.61 
11  38  24.70 
11  34  28.79 

28 
29 
30 

271 
272 
273 

184  59  10.0 

185  58    7.1 

186  57     6.1 

58  16.9 
57  13.9 
56  12.8 

147.35 
147.48 
147.50 

0.84 
0.91 
0.96 

.0006266 
.0005011 
.0003759 

58.3 
58.8 

58.0 

11  30  32.89 
11  26  36.98! 

11  22  41.07' 

1 

31 

274 

187  56    7.1 

55  13.7 

147.58 

-fO.98 

0.0002512 

-51.8 

11  18  45.16 

NOTK :  A  i 

DorrespoiuUi  to  the  tru* 

8  eqtdnoz  of  tii 

e  date,  X'  t 

0  Che  mean  eq 

uinox  of  Jauiaz] 

^o*.a 

Biff,  for  1  hoar. 
»9«.8296 
(Table  IL> 

IV. 
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• 

GREENWICH  MEAN  TIME. 

• 

1 

1 

THE 

MOON'S 

8VKIDIAMKTXS. 

HORIZONTAI 

.    PARALLAX. 

MBRIDIAir  PAS8AOB. 

AOB. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
Ihonr. 

Midnight. 

Diff.  for 
Ihonr. 

Difl  for 
Ihonr. 

Noon. 

1 

2 
3 

15  14.7 
15    6.5 
14  59.2 

15  10.5 
15    2.7 
14  56.0 

55  50.2 
55  20.0 
54  53.2 

M 

-1.30 
1.90 
1.02 

55  34.8 
55    6.1 
54  41.6 

-1.26 
1.12 
0.91 

h       m 

12  46.8 

13  29.0 

14  11.5 

m 
1.77 

1.76 

1.79 

d 
14.7 

15.7 
16.7 

4 
5 
6 

14  53.3 
14  49.3 
14  47.6 

14  51.0 
14  48.1 
14  47.7 

54  31.5 
54  16.7 
54  10.5 

0.77 

0.44 

-0.07 

54  23.1 
54  12.5 
54  10.9 

0.62 
-0.26 
+0.13 

14  55.0 

15  40.2 

16  27.3 

1.84 
1.92 
2.01 

17.7 
18.7 
19.7 

7 
8 
9 

14  48.5 
14  52.1 
14  58.6 

14  49.9 

14  55.0 

15  2.8 

54  13.8 
54  27.3 
54  51.0 

+0.34 
0.77 
1.19 

54  19.2 

54  37.9 

55  6.6 

0.56 
0.98 
1.39 

17  16.5 

18  7.4 
18  59.1 

2.09 
2.14 
2.16 

20.7 
21.7 
22.7 

10 
11 
12 

15    7.7 
15  19.0 
15  32.0 

15  13.1 
15  25.3 
15  38.8 

55  24.4 

56  6.0 
56  53.6 

1.57 
1.87 
2.06 

55  44.3 

56  29.2 

57  18.7 

1.74 
1.98 
2.10 

19  50.9 

20  42.0 

21  32.2 

2.15 
2.11 
2.07 

23.7 
24.7 
25.7 

13 
14 
15 

15  45.7 

15  59.1 

16  11.1 

15  52.6 

16  5.4 
16  16.2 

57  44i) 

58  33.3 

59  17.3 

2.10 
1.97 
1.66 

58    9.1 

58  56.2 

59  35.9 

2.06 

.  1.84 

1.43 

22  21.6 

23  10.6 

6 

2.04 
2.05 

26.7 
27.7 
28.7 

16 
17 
18 

16  20.4 
16  26.3 
16  28.4 

16  23.9 
16  27.9 
16  28.0 

59  51.6 

60  13.2 
60  20.7 

1.18 

0.61 

+0.03 

60    4.2 
60  18.7 
60  19.3 

0.90 
+0.31 
-0.26 

0    0.2 

0  51.4 

1  45.1 

2.09 
2.18 
2.30 

0.3 
1.3 
2.3 

19 
20 
21 

16  26.7 
16  21.8 
16  14.5 

16  24.6 
16  18.4 
16  1Q.3 

60  14.6 
59  56.6 
59  29.8 

-0.52 
0.95 
1.25 

60    6.9 
59  44.1 
59  14.5 

0.75 
1.12 
1.35 

2  41.8 

3  41.3 

4  42.6 

2.43 
2.53 
2.56 

• 

3.3 
4.3 
5.3 

22 
23 
24 

16    5.7 
15  56.2 
15  46.6 

16     1.0 
15  51.4 

15  41.8 

58  57.4 
58  22.5 
57  47.2 

1.42 
1.47 
1.46 

58  40.1 
58    4.8 
57  29.8 

1.46 
1.47 
1.44 

5  43.6 

6  42.4 

7  37.5 

2.50 
2.37 
2.21 

6.3 
7.3 

8.3 

25 
26 
27 

15  37.2 
15  28.3 
15  19.9 

15  32.7 
15  24.0 
15  15.9 

57  12.8 
56  40.0 
56    9.2 

1.40 
1.33 
1.24 

56  56.2 
56  24.3 
55  54.6 

1.37 
1.28 
1.19 

8  28.5 

9  16.0 
10    0.7 

2.04 
1.91 
1.82 

9.3 
10.3 
11.3 

28 
29 
30 
31 

15  12.1 
15    4.9 
14  58.6 
14  53.2 

15    8.4 
15     1.6 
14  56.7 
14  50.9 

55  40.5 
55  14.2 
54  50.9 
54  31.0 

1.14 
1.03 
0.91 
0.74 

55  27.0 
55    2.2 
54  40.5 
54  22.7 

1.09 
0.97 
0.83 
0.64 

10  43.5 

11  25.5 

12  7.8 
12  51.0 

1.76 
1.75 
1.77 
1.83 

123 
13.3 
14.3 
15.3 

32 

14  49.0 

14  47.4 

54  15.6 

-0.53 

54    9.9 

-0.41 

13  35.6 

1.90 

16.3 

• 
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SEPTEMBER,  1870. 


T. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 


Hoar. 


Right  Ascension. 


Diff. 
fbrlm. 


BeoUnfrtion. 


for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

22 

23 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  1. 


h 

23 
23 
23 
23 


m 
5 
7 
9 
11 


23  13 
23  15 
23  17 
23  19 
23  20 
23  22 
23  24 
23  26 
23  28 
23  30 
23  32 
23  34 
23  36 
23  37 
23  39 
23  41 
23  43 
23  45 
23  47 
23  49 


51.15 
45.09 
38.92 
32.64 
26.26 
19.79 
13.22 

6.56 
59.82 
52.99 
46.09 
39.11 
32.06 
24.94 
17.76 
10.52 

3.23 
55.88 
48.48 
41.03 
;i3.55 
26.03 
18.47 
10.88 


1  flOOO 

1.8961 
1.8963 
1.8945 
1.8999 
1.8913 
1.8896 
1.8883 
1.8869 
1.8856 
1.8843 
1.8831 
1.8819 
1.8808 
1.8798 
1.8789 
1.8780 
1.8771 
1.8763 
1.8756 
1.8750 
1.8743 
1.8737 
1.6733 


S. 


o   / 

1  21 
1  7 
0  53 
0  39 
0  25 
0  12 
N.  0  1 
0  15 
0  29 
0  43 
0  56 


S. 


N. 


1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 


10 
24 
37 
51 
5 
18 
32 
46 
59 
13 
26 
40 
53 


"  i 
9.9 

19.5 

29.4 

39.8 

50.7 

2.2 
45.6 
32.7 
19.1 

4.8 
49.6 
33.5 
16.4 
58.3 
39.2 
18.9 
57.4 
34.8 


10.9 


45.6 
19.0 
50.9 
21.4 
50.3 


.! 


23  51 
23  52 
23  54 
23  56 

23  58 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 

2 

4 

6 

7 

9 

11 

13 

15 

17 


0  19 
0  21 
0  22 

0  24 
0  26 

0  28 

0  m 

0  32 
0  34 
0  36 


TUESDAY  2. 


3.27 

55.64 

47.98 

40.30 

32.61 

24.92 

17.22 

9.51 

1.81 

54.11 

46.42 

38.74 

31.081 

23.43 

15.81 

8.21 

0.64 

53.10 

45.60 

38.14 

30.72 

23.34 

16.01 

8.73 

1.51 


1.8730 

N.  4 

1.8736 

4 

1.8793 

4 

1.8719 

4 

1.8718 

5 

1.8717 

5 

1.8716 

5 

1.8716 

5 

1.8717 

5 

1.8718 

6 

1.8719 

6 

1.8799 

6 

1.8794 

6 

V8797 

6 

1.8739 

7 

1.8736 

7 

1.8741 

7 

1.8747 

7 

1.8753 

8 

1.8760 

8 

1.8767 

8 

1.8774 

8 

1.8789 

8 

1.8792 

9 

1.8802 

N.  9 

7 
20 
34 
47 

0 
14 
27 


7 
20 
33 
46 
59 
12 
25 
38 
51 

4 
16 
29 
42 
55 

7 
20 


17.6 
43.3 

7.3 
29.6 
50.1 

8.8 
25.7 
40  40.6 
53  53.5 

4.4 
13.2 
19.9 
24.5 
26.9 
27.0 
24.7 
20.1 
13.1 

3.7 
51.8 
37.4 
20.4 

0.7 
38.4 
13.4 


// 

3.643 
3.837 
3.831 
3.883 
3.813 
3.809 
3.791 
3.779 
3.767 
3.754 
3.739 
3.793 
3.707 
3.690 
3.679 
3.659 
3.639 
3.619 
3.590 
3.567 
3.544 
3.590 
3.495 
3.469 


13.449 
13.414 
13.386 
13.357 
13.397 
13.997 
13.965 
13.999 
13.198 
13.164 
13.199 
13.094 
13.058 
13.091 
19.989 
19.949 
12.903 
19.863 
19.899 
13.781 
19.738 
19.694 
19.650 
13.606 
19.560 


Hoar. 


Right  Asceuiiion. 


Diff. 
for  1  m. 


D«cluiA(iou. 


Bifi. 
forlni. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  3. 


h    m 

0  36 
0  37 
0  39 
0  41 
0  43 
0  45 
0  47 
0  49 
0  51 
0  52 
0  54 
0  56 
0  58 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


0 

2 

4 

6 

8 

10 

11 

13 

15 

17 

19 


1.51 
54.35 
47.25 
40.20 
33.22 
26.32 
19.49 
12.73 

6.06 
59.47 
52.96 
46.d4 
40.21 
33.97 
27.83 
21.79 
15.85 
10.02 

4.30 
58.69 
53.19 
47.80 
42.53 
37.38 


.8809 
.8819 
.8891 
.8831 
.8843 
.8856 
.8868 
.8861 
.6895 
.8908 
.8999 
.8937 
.8859 
8968 
.8985 
.9009 
.9019 
.9037 
.9056 
.9074 
.9093 
.9119 
.9139 
.9153 


isr: 


N. 


O    I 

9  20 
9  32 
9  45 
9  57 
0  10 
0  22 
0  34 
0  46 
0  59 
II 
23 
35 
47 
59 
11 
23 
34 
46 
58 
9 
21 
32 
44 
3  55 


1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 


»  I 
13.4, 

45.6. 

15.0 

41.6 

5.3 

26.0 

4a7, 

58.4 
10.0 
18.6 
24.0 
26.1 
25.0 
20.6 
12.9 

1.9 
47.5 
a).5 

8.0, 
43,0, 
14.4, 
42.2. 

6.3 
26.7! 


THURSDAY  4. 


1  21 


1 
1 


23 
25 


1  27 

1  29 

1  31 

1 

1 

1 

1 

1 

1 

1 

1 


33 
35 
36 
38 
40 
42 
44 
46 
1  46 


1 
1 


50 
52 


1  54 


1 
1 
2 
2 
2 
2 
2 


56 
58 
0 
2 
4 
6 
8 


32.36 
27.47 

22.70 
18.06 
13.55 
9.18 
4.95 
0.86 
56.91 
53.10 
49.44 
45.93; 
42.58, 
39.38; 
36.33 
33.44, 
30.71 
2814 
25.74 
23.50 
21.43 
19.52 
17.78; 
16.22 
14.84 


1.9174 
1.9195 
1.9916 
1.9238 
1.9960 
1.9983 
1.9307 
1.9330 
1.9353 
1.9377 
1.9409 
1.9438 
1.9454 
1.9479 
1.9506 
1.9539 
1.9558 
1.9586 
1.9613 
1.9641 
1.9668 
1.9696 
1.9795 
1.9755 
1.9784 


N. 


4 
4 


4 
4 
4 
5 
5 
5 
5 
5 
5 
6 


6 
17 
29 
40 
51 
2 
13 
23 
34 
45 
55 
6 
6  16 
6  27 
6  37 
6  47 

6  58 

7  8 
18 
28 
38 
47 
57 

7 
16 


7 
7 
7 
7 
7 
8 


43.3 

56.1 

5.1 

10.2, 

11.4; 

8.6 

1.8, 

51.0 

36.0, 

16.9, 

53.6; 

26.1 ! 

54.4 

18.4 

38.0, 

53.2; 

4.0 

10.3 

12.1  i 

9.4 

2.1; 

50.1 

33.4, 

12.1, 


12.560 

19.513 

12.467 

19.419 

12.370 

12JB0 

19.270 

12.919 

19.168 

12.117 

12U)63 

19.008 

114I&4 

11.899 

11.844 

11.788 

11.730 

11J671 

11.619 

11.553 

11.493 

11.439 

11.371 

11.306 


N.18  16  46.1; 


11.945 
11.189 
11.117 
11.C59 

lOJftcr 

10.990 

10.853 

10.785 

10.716 

10UM7 

10.577 

10.507 

10.436 

10.963 

10.290 

10.217 

10.142 

10.067 

9.999 

9.917 

9.899 

9.-61 

9.683 

9.606 

9.537 

— • 


VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


RigblAaoeiiaon. 


Diff. 
forlm. 


DecUnatioi]. 


Diff. 
for  1  111. 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1-^ 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  5. 


h    m      8 

• 

0        /         // 

0 

2    8  14.84 

1.9784 

N.18  16  46.1 

1 

2  10  ]a63 

I.98I3 

18  26  15.3 

2 

2  12  12.60 

1.0649 

18  :i5  39.6 

3 

2  14  11.74 

1.9679 

18  44  59.0 

4 

2  16  11.06 

1.0909 

18  54  13.5 

5 

2  18  10.57 

1.9033 

19    3  23.0 

6 

2  20  10.26 

1.9963 

19  12  27.6 

7 

2  22  10.13 

1.9994 

19  21  27.1 

8 

2  24  10.19 

3.0095 

19  30  21.5 

9 

2  26  10.43 

9U)056 

19  39  10.9 

10 

2  28  10.86 

9.0067 

19  47  55.1 

11 

2  30  11.48 

2.0119 

.    19  56  34.1 

12 

2  32  12.29 

9.0151 

20    5    7.8 

13 

2  34  13.29 

9.0183 

20  13  36.3 

14 

2  36  14.48 

2M15 

20  21  59.4 

15 

2  38  15.87 

2.0947 

20  30  17.2 

16 

2  40  17.45 

9.0979 

20  38  29.6 

17 

2  42  J9.22 

9.0311 

20  46  36.6 

18 

2  44  21.18 

9.0343 

20  54  38.1 

19 

2  46  23.34 

9.0376 

21    2  34.1 

20 

2  48  25.70 

9.0409 

21  10  24.5 

21 

2  50  28.25 

90)449 

21  18    9.4 

22 

2  52  31.00 

9.0475 

21  25  48.7 

23 

2  54  33.95 

9.0507 

NM  33  22.3 

SATURDAY  6. 


2  56 
2  58 


0 
2 
4 
6 
9 
11 
13 
15 
17 
19 
21 
23 
25 
3  27 
3  29 
3  32 
3  34 
3  36 
3  :^ 
3  40 
3  42 
3  44 
3  46 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


37.09 
40.43 
43.97 
47.71 
51.65 
55.79 
0.12 
4.66 
9.39 
14.32 
19.45 
24.78 
30.30 
36.02 
41.94 
48.05 
54.36 
0.86 
7.56 
14.45 
21.53 
28.80 
36.26 
43.91 
51.75 


9J«m 

9UM>73 
9.0007 
9.0040 
9.0673 
9.0706 
9.0739 
94)779 
9U)805 
9.0636 
90)879 
94)904 
9.0997 
9.0970 
9.1009 
9.1035 
9.1067 
3.1100 
9.1139 
2.1164 
9. 1190 
2.1297 
9.1259 
2.1291 
2.1393 


21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
2;3 
23 
23 
2:^ 
23 
23 
24 
N.24 


40 
48 
55 
2 
9 
16 
23 
30 
37 


56 

2 

8 

14 

20 

26 

32 

38 

43 

49 

54 

59 

4 

9 


50.1 
12.2 
28.5 
39.0 
43.7 
42.4 
35.2 
22.0 
2.8 
43  37!6 
50  6.3 
28.8 
45.2 
55.4 
59.3 
57.0 
48.4 
33.4 
12.0 
44.2 
10.0 
29.3 
42.1 
48.3 
47.91 


It 

9.597 
9.446 
9.364 
9.969 
9.200 
9.118 
9.ai4 
8.949 
8.865 
8.780 
8.699 
6.606 
8.518 
8.430 
8.341 
8.959 
8.102 
8.071 
7.979 
7.887 
7.794 
7.709 

7.519 


7.416 
7.390 
7.993 
7.196 
7.096 
6.999 
6.830 
6.730 
6.630 
6.529 
6.427 
6.394 
6.221 
6.118 
64)13 
5.909 
5.803 
5.697 
5.590 
5.483 
5.376 
5.267 
5.158 
5.048 
4.938 


Hoar. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  AficeusioD. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


SUNDAY  7. 


h     m 

3  46 
3  48 
3  51 
3  53 
55 
57 


3 
3 


3  59 

4  1 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


4 
6 
8 
10 
12 
14 
17 
19 
21 
23 
25 
27 
30 
32 
34 
36 


51.75 

59.78 

7.99 
16.38 
24.96 
33.72 
42.65 
51.76 

1.05 
10.52 
20.16 
29.97 
39.95 
50.10 

0.41 
10.89 
21.5;^ 
32.32 
43.27 
54.37 

5.63 
17.04 
28.60 
40.30 


• 

2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 


1399 
1353 
1383 
1414 
1445 
1474 
1503 
1533 
1563 
1599 
1621 
1649 
1677 
1706 
1733 
1760 

li9i 

1812 
1637 
1863 
1880 
1914 
1938 
1969 


N.2I 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
N.25 


9 
14 
19 
24 
28 
33 
37 
41 
45 
49 
53 
57 
0 
4 
7 
11 
14 
17 
20 
23 
25 
28 
30 
33 


47.9 
40.9 
27.2 

6.9 
39.8 

6.0 
25.4 
38.0 
43.7 
42.5 
34.4 
19.4 
57.4 
28.4 
52.3 

9.2 
19.0 
21.7 
17.2 

5.5 
46.6 
20.5 
47.1 

6.4 


MONDAY  8. 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5  21 

5  23 
25 
27 
29 
32 


38 

41 

43 

45 

47 

49 

52 

54 

56 

58 

0 

3 

5 

7 

9 

12 

14 

16 

18 


D 

5 
5 


5 


52.14 

4.12 

16.24 

28.49 

40.88 
53.i;9 

6,a3 

18.79 
31.67 
44.68 
57.80 
11.0*2 
24.35 
37.79 
51.33 

4.97 
18.70 
32.53 
46.45 

0.45 
14.5.3 
28.70 
42.95 
57.27 
11.65 


2.1985 
2.2008 
2.9031 
9JM)53 
9.9075 
94»96 
94klI7 
9.9137 
9.9157 
9.9177 
9.9195 
9.9913 
9JSa31 
942948 
9J9965 
9.9981 
9.9997 
9.9313 
2<.9327 
9.9340 
9.9354 
2J3368 
2.2381 
2.2392 
2.2408 


N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

N.25 


35  18.5 
37  23.2 
39  20.5 
41  10.4 
52.9 
28.0 
55.7 
15.9 
28.6 
33.7 
31.3 
21.3 
3.8 

52  38.7 

53  6.0 
53  25.6 
53  37.6 
53  41.9 

38.6 
27.6 

8.8 
42.3 

SA 
26.1 
36.4 


42 

44 
45 
47 
48 
49 
50 
51 
52 


53 
53 
53 
52 
52 
51 
50 


n 
4.938 

4.898 

4.717 

4.605 

4.492 

4.380 

4.267 

4.153 

4.038 

3.993 

3.808 

3.609 

3.575 

3.457 

3.340 

3.223 

3.104 

9.985 

9.865 

2.745 

2.625 

2.504 

2.383 

94169 


9.140 
9.017 
1.893 
1.770 
1.647 
1.523 
1.399 
1.974 
1.148 
1.029 
0.897 
0.771 
0.645 
0.518 
04)91 
0J963 
0.136 
40.008 
-0.119 
0.248 
0.377 
0.506 
0.635 
0.764 
0.893 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Bight  AsoensioD. 

Diflf. 
forlm. 

DeoliDatlon.   ^ 

Diff. 
forlm. 

Hour. 

Bight  AacensioD. 

Diflt 
forlm. 

Deolination. 

Diflr. 

forlm. 

TU] 

BSD^ 

Y  9. 

THUESDAY  11. 

h     m      • 

8 

O         /           tt 

II 

h    m      8 

8 

C        '        « 

II 

0 

5  32  11.65 

9.9403 

N.25  50  36.4 

0.803 

0 

7  20    0.94 

9.9334 

N.22  37  52.2 

7Mb 

1 

5  34  26.10 

8.3414 

25  49  38.9 

1.093 

1 

7  22  14.91 

9.9339 

22  30  42.8 

7.9r9 

2 

5  36  40.62 

9.9435 

25  48  33.6 

1.159 

2 

7  24  28.81 

9.9310 

22  23  25i^ 

7.343 

3 

5  38  55.20 

9.9434 

25  47  20.6 

1.983 

3 

7  26  42.63 

9.3997 

22  16    1.6 

7.467 

4 

5  41    9.83 

9.9443 

25  45  59.8 

1.419 

4 

7  28  56-37 

9.9984 

22    8  29.9 

7.580 

5 

5  43  24.51 

9J9459 

25  44  31.1 

1.543 

5 

7  31  10.03 

9.39fl 

22    0  50.9 

7.711 

6 

5  45  39.25 

9.946] 

25  42  54.6 

1.673 

6 

7  33  23.62 

9.S357 

21  53    4.6 

7.833 

7 

5  47  54.04 

9.9468 

25  41  10.3 

1.803 

7 

7  35  37.12 

9.9943 

21  45  11.0 

7.954 

8 

5  50    8.86 

9.9474 

25  39  18.2 

1.034 

8 

7  37  50i^4 

9.9930 

21  37  10.1 

80)75 

9 

5  52  23.72 

9.9480 

25  37  18.2 

9.065 

9 

7  40    3.88 

9.9916 

21  29    2.0 

8.196 

10 

5  54  38.62 

9.9487 

25  35  10.4 

9.106 

10 

7  42  17.13 

9.9909 

21  20  46.7 

8.315 

11 

5  56  53.56 

9.9493 

25  32  54.7 

9.397 

11 

7  44  30.30 

3J9187 

21   12  24J2 

8.434 

12 

5  59    8.53 

9.9497 

25  30  31.2 

9.457 

12 

7  46  43.38 

9.3173 

21    3  54.6 

8.553 

13 

6    I  23.52 

9JK01 

25  27  59.8 

9.588 

13 

7  48  56.37 

3.3157 

20  55  17.9 

6JB71 

14 

6    3  38.54 

9.9.'>05 

25  25  20.6 

9.718 

14 

7  51    9.27 

3.3143 

20  46  34.1 

8.788 

15 

6    5  53.58 

9.9507 

25  22  33.6 

3.649 

15 

7  53  22.08 

3.3137 

20  37  43.3 

80)05 

16 

6    8    8.63 

9.9509 

25  19  38.7 

3.981 

16 

7  55  34.80 

3.3113 

20  28  45.5 

9.033  ' 

17 

6  10  23.69 

9J»519 

25  16  35.9 

3.113 

17 

7  57  47.43 

3.9097 

20  19  40.7 

9.138  ! 

18 

6  12  38.77 

9.95J3 

25  13  25.3 

3.349 

18 

7  59  59.97 

9.3089 

20  10  28.9 

9.954 

19 

6  14  53.85 

9J»13 

25  10    6.8 

3.373 

19 

8    2  12.41 

3.3066 

20    1  10.2 

9368 

20 

6  17    8.93 

9JI514 

25    6  40.5 

3.503 

20 

8    4  24.76 

3.3051 

19  51  44.7 

9.481 

21 

6  19  24.02 

9.9514 

25    3    6.4 

3.634 

21 

8    6  37.02 

3.3035 

19  42  12.5 

9.594 

22 

6  21  39.10 

9.9513 

24  59  24.4 

3.765 

22 

8    8  49.18 

3.3019 

19  32  33.5 

9.707 

23 

6  23  54.18 

9JI519 

NJ24  55  34.6 

3.695 

23 

8  11     1.25 

9J»04 

N.19  22  47.7 

9.819 

» 

VVEDl 

^ESD 

AY  10. 

FR 

WAY 

^    12. 

0 

6  26    9.2^ 

9.9511 

N.24  51  37.0 

4.095 

0 

8  13  13.23 

9.1988 

N.19  12  55.2 

9MI 

1 

6  28  24.3] 

9J3508 

24  47  31.6 

4.156 

1 

8  15  25.11 

9.1979 

19    2  56.0 

104)41 

2 

6  30  39.35 

9.9505 

24  43  18.3 

4.987 

2 

8  17  36.89 

3.1956 

18  52  50.3 

10.150 

3 

6  32  54.37 

9J2509 

24  38  57.2 

4.417 

3 

8  19  48.58 

3.1940 

18  42  38.0 

10.959 

4 

6  35    9.37 

9J9486 

24  34  28.3 

4.547 

4 

8  22    0.17 

9.1994 

18  32  19.2 

10.368 

5 

6  37  24.35 

94M95 

24  29  51.6 

4.676 

5 

8  24  11.67 

9.1909 

18  21  53.9 

10.476 

6 

6  39  39.31 

9.9400 

24  25    7.2 

4.805 

6 

8  26  23.08 

3.1893 

18  11  22.1 

10.583 

7 

6  41  54.23 

9.9484 

24  20  15.0 

4.935 

7 

-     8  28  34.39 

9.1877 

18    0  44.0 

10.688 

8 

6  44    9.12 

9.9479 

24  15  15.0 

5.064 

8 

8  30  45.61 

9.18^ 

17  49  .59.5 

10.794 

9 

6  46  23.98 

9.9473 

24  10    7.3 

5.193 

9 

8  32  56.73 

9.1846 

17  39    8.7 

10.809 

10 

6  48  38.80 

9.9467 

24    4  51.9 

5.393 

10 

8  35    7.76 

9.1831 

17  28  11.6 

UM» 

11 

6  50  53.58 

9.9460 

23  59  1J8.7 

5.451 

11 

8  37  18.70 

9.1815 

17  17    8.4 

11.106 

12 

6  53    8.32 

9.9459 

23  53  57.8 

5.579 

12 

8  39  29.54 

9.1799 

17    5  59.0 

11.907 

13 

6  55  23.01 

9.9444 

23  48  19.2 

5.707 

13 

8  41  40.29 

3.1784 

16  54  43.5 

11.308 

14 

6  57  37.65 

9.9437 

23  42  32.9 

5.K«> 

14 

8  4;3  50.95 

9.1770 

16  43  22.0 

11.409 

15 

6  59  52.25 

9.9436 

23  36  39.0 

5.969 

15 

8  46     1.53 

9.1756 

16  31  54.4 

11.500 

16 

7    2    6.79 

9.9416 

23  30  37.5 

6.089 

16 

8  48  12.02 

9.1741 

16  20  20i) 

UM7 

17 

7    4  21.27 

9.9409 

23  24  28.3 

6.317 

17 

8  50  22.42 

9.1735 

16    8  41.5 

11.705 

18 

7    6  35.70 

9iM00 

23  18  11.5 

6.343 

18 

8  52  32.72 

3.1710 

15  56  56.3 

11.809  < 

19 

7    8  50.07 

9.93f« 

23  11  47.1 

6.469 

19 

8  54  42.94 

3.1697 

15  45    5.3 

11.608 

20 

7  11    4.37 

9«d378 

23    5  15.2 

6.595 

20 

8  56  53.08 

9.1683 

15  33    8.5 

IIJMM 

21 

7  13  18.61 

4.2368 

22  58  35.7 

6.791 

21 

8  59    3.14 

9.1669 

15  21    6.0 

13.088  i 

22 

7  15  32.79 

9.0357 

22  51  48.7 

6.646 

22 

9    1  13.11 

9.1656 

15    8  57.9 

13.189  , 

23 

7  17  46.90 

9.9346 

22  44  54.2 

6.971 

23 

9    3  23.01 

9.1643 

14  56  44.2 

13.974. 

24 

7  20    0.94 

9.3334 

N.22  37  52.2 

7.095 

24 

9    5  32.83 

3.1630 

N.14  44  25.0 

19.3Cft 

Till. 
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GBEENWICH  MEAN  TIME. 

TUE  MOON'S  BIQHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoensloii. 

Dur. 

fori  in. 

Diff. 
for  1  m. 

Hour. 

Right  Aaoenaion . 

Diff. 
for  1  m. 

Docllii^ioii. 

Did. 
for  1  IB. 

SATl 

UKDA 

lY  13. 

•  MONDAY  15. 

h    m      a 

9 

N.14°  4^  2.10 

f> 

h    m      B 

B 

'                  O          /            /'                H 

0 

9    5  32.83 

3.1690 

19.365 

0 

10  48  33.45 

9.1470 

N.  3  26    8.6   15.497 

1 

9    7  42.57 

9.1C17 

14  32    0.4 

19.456 

1 

10  50  42.30 

9.1480 

3   10  42.0     15.456 

2 

9    9  52.23 

9.1604 

14  19  30.3 

19.546 

2 

10  52  51.21 

9.1480 

2  55  13.6   15.486 

3 

9  12    1.62 

9.1509 

14    6  54.9 

19U»4 

3 

10  55    0.17 

9.1480 

2  39  43.4    I5J>17 

4 

9  14  11.34 

9.1580 

13  54  14.2 

19.799 

4 

10  57    9.20 

9.1511 

2  24    11.5     15.545 

5 

9  16  20.78 

9.1568 

13  41  28.3 

19.808 

5 

10  59  18.31 

9.1594 

2    8  38.0'  15J>71 

6 

9  18  30.15 

9.1566 

13  28  37.2 

19.804 

6 

11     1  27.49 

9.1536 

1    53     3.0,    15.505 

7 

9  20  39.45 

9.1545 

13  15  41.0 

19.978 

7 

11    3  36.74 

9.1540 

1  37  26.6    15.617  . 

8 

9  22  48.69 

9.1535 

13    2  39.8 

13.069 

8 

1 1     5  46.08 

9.1563 

1  21  48.9    15US30 

9 

9  24  57.87 

9.1595 

12  49  33.6 

13.144 

9 

11    7  55.50 

9.1577 

1      6     9.9|    15.659 

10 

9  27    6.99 

9.1515 

12  36  22.5 

13.995 

10 

11  10    5.00 

9.1509 

0  50  29.8    15.677 

]1 

9  29  16.05 

9.1505 

12  23    6.6 

13.306 

11 

11  12  14.60 

9.1607 

0  34  48.7;    15.603  i 

12 

9  31  25.05 

9.1406 

12    9  45.8 

13.386 

12 

11  14  24.29 

9.1693 

0  19     6.7     15.708 

13 

9  33  34.00 

9.1467 

11  56  20.3 

13.463 

13 

11  16  34.08 

9.1641 

N.  0    3  23.8    15.791 

14 

9  35  42.89 

9.1478 

11  42  50.2 

13.540 

14 

11  18  43.98 

3.1650 

8.  0  12  19.8   15.733  ! 

15 

9  37  51.73 

9.1470 

11  29  15.5 

13U»16 

15 

1 1  20  53.98 

9.1677 

0  28     4.1     15.743 

16 

9  40    0.53 

9.140!) 

1]  15  36.3 

13.601 

16 

11  23    4.10 

9.1696 

0  43  49.0    15.752 

17 

9  42    9.28 

9.1456 

11     1  52.6 

13.765 

17 

11  25  14..33 

9.1715 

0  59  34.3    15.758  ; 

16 

9  44  17.99 

9.1448 

10  48    4.5 

13.838 

18 

11  27  24.68 

9.1735 

1    15  20.0     15.764 

19 

9  46  26.66 

9.1449 

10  34  12.1 

13.000 

19 

11  29  35.15 

9.1756 

1   31      6.0     15.767 

20 

9  48  35.29 

9.1436 

10  20  15.4 

13.970 

20 

11  31  45.75 

9.17T7 

1    46  52.1     15.769 

21 

9  50  43.89 

9.1430 

10    6  14.6 

14.048 

21 

11  33  56.48 

9.1700 

2    2  38.3    15.770 

22 

9  52  52.45 

9.1494 

9  52    9.7 

14.116 

22 

11  36    7.34 

9.1899 

2  18  24.5    i5.768i» 

23 

9  55    0.98 

SU] 

9.1490 

N.  9  38    0.7 

:  14. 

14.189 

23 

11  38  18.34 
TUI 

9.1845 

:SDA 

S.  2  34  10.5   1-^.765 
Y  16. 

0 

"9  57    9.49 

9.1416 

N.  9  23  47.8 

14.947 

0 

1 1  40  29.48 

9.1868 

S.  2  49  56.3    15.761 

1 

9  59  17.97 

9.1419 

9    9  31.0 

14.312 

1 

11  42  40.76 

9.1803 

3    5  41.8 

15.754  1 

2 

10    1  26.43 

9.1406 

8  55  10.4 

14J75 

2 

1 1  44  52.20 

9.1919 

3  21  26.8 

15.746 

3 

10    3  34.87 

9.1406 

8  40  46.0 

14.437 

3 

11  47    3.79 

9.1044 

3  37   11.3     15.737 

4 

10    5  43.30 

9.1404 

8  26  18.0 

14.407 

4 

11  49  15.53 

9.1971 

3  52  55.21  15.795 

5 

10    7  51.72 

9.1409 

8  11  46.4 

14.557 

5 

11  51  27.44 

9.1008 

4    8  38.3i  15.719 

6 

10  10    0.12 

9.1400 

7  57  11.2 

14.615 

6 

n  53  :».51 

9.9026 

4  24  20.6:  15U$07 

7 

10  12    8.52 

9.1400 

7  42  32.6 

14.671 

7 

11  55  51.75 

9.9054 

4  40    1.9   15US80 

8 

10  14  16.92 

9.1390 

7  27  50.7 

14.796 

8 

11  58    4.16 

9.9083 

4  55  42.2 

15.669 

9 

10  16  25.31 

9.1390 

7  13    5.5 

14.780 

9 

12    0  16.75 

2.9113 

5   11   21.3     15.649    1 

10 

10  18  3a71 

9.1400 

6  58  17.1 

14.839 

10 

12    2  2^>.52 

9.9143 

5  26  59.2 

15.690 

11 

10  20  42.11 

9.1401 

6  43  25.6 

14.884 

11 

12    4  42.47 

9.9174 

5  42  35.7i   15.596 

12 

10  22  50.52 

9.1403 

6  28  31.0 

14.035 

12 

16    6  55.61 

9.9906 

5  58  10  7,   15.570 

13 

10  24  58.95 

9.1406 

6  13  33.4 

14.083 

13 

12    9    8.94 

9.9938 

6   13  44.l|    15.543 

14 

10  27    7.39 

9.1408 

5  58  33.0 

15.030 

14 

12  11  22.46 

2.9970 

6  29  15.9    15.515 

15 

10  29  15.85 

9.1419 

5  43  29.8 

15UI76 

15 

12  13  36.18 

9.9303 

6  44  45.9j  15.484 

16 

10  31  24.33 

9.1416 

5  28  23.9 

15.191 

16 

12  15  50.10 

9.9337 

7      0    14.0,    15.459 

17 

10  33  32.84 

9.1491 

5  13  15.3 

15.164 

17 

12  18    4.23 

9.9379 

7  15  40.1 !   15.417 

18 

10  35  41.38 

9.1497 

4  58    4.2 

15.905 

18 

12  20  18.56 

9.9406 

7  31      4.0     15.380  1 

19 

10  37  49.96 

9.1439 

4  42  50.7 

15.946 

19 

12  22  33.10 

2.944*2 

7  46  25.7    15J43  1 

20 

10  39  58.57 

9.1438 

4  27  34.7 

15.986 

20 

12  24  47.86 

9.9478 

8    1  45.2   15.304 

21 

10  42    7.22 

9.1446 

4  12  16.4 

15.393 

21 

12  27    2.84 

2.9515 

8   17     2.2,    15.268 

22 

10  44  15.92 

9.1453 

3  56  55.9 

15.359 

22 

12  29  18.04 

9.9559 

8  :i2  16.6   15.918 

23 

10  46  24.66 
10  48  33.45 

9.1461 

3  41  33.3 

15.304 

23 

12  31  33.47 

9.2500 

8  47  28.4    15.173 

24 

9.1470 

N.  3  26    8.t 

15.497 

24 

12  33  49.1^ 

9.9696 

3.  9    2  37.41  15.196 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLIJJATION. 

Hoar. 

Bight  Aaoension. 

Diff. 
forlm. 

Diff. 
forlm. 

Hoar. 

Right  Asoenaion. 

Diff. 
for  1  m. 

r 

Deoiumuon. 

Diff. 
forlm. 

WED] 

SJESD 

►AY  17. 

FRIDAY  19. 

h     m      a 

8 

Oil! 

// 

b      m     a 

• 

«             "^ 

II 

0 

12  33  49.12 

9.9608 

S.  9    2  37.4 

15.126 

0 

14  27  33.93 

9.4837 

S.  19  40    5.2 

10.754 

1 

12  36    5.00 

9JM67 

9  17  43.5 

15.077 

I 

14  30    3.09 

2.4883 

19  50  46.5 

10.621 

2 

12  38  21.12 

9J^7 

9  32  46.7 

15.027 

2 

14  32  32.52 

2.4999 

20    1  19.7 

10.486 

3 

12  40  37.48 

9.9747 

9  47  46.8 

14J»75 

3 

14  35    2.23 

9.4975 

20  11  44.8 

10.350 

4 

12  42  54.08 

9.9787 

10    2  43.7 

14.921 

4 

14  37  32.22 

9.5020 

20  22    1.7 

10.912 

5 

12  45  10.92 

9.9897 

10  17  37.3 

14.864 

5 

14  40    2.47 

2.5064 

20  32  10.3 

10U)74  , 

6 

12  47  28.00 

9.9868 

10  32  27.4 

14.80G 

6 

14  42  32.99 

2.5109 

20  42  10.6 

9J»4 

7 

12  49  45.33 

9.9910 

10  47  14.0 

14.747 

7 

14  45    3.78 

9.5153 

20  52    2.4 

0.799 

8 

12  52    2.92 

9.9959 

11     1  57.0 

14.686 

8 

14  47  34.83 

9.5196 

21     1  45.7 

9.649 

9 

12  54  20.76 

9.9995 

11  16  36.3 

14.692 

9 

14  50    6.13 

9J>238 

21  11  20.3 

9.504 

10 

12  56  38.86 

9.3038 

11  31  11.7 

14.557 

10 

14  52  37.69 

2.5981 

21  20  46.2 

9J58 

11 

12  58  57.22 

9.3089 

11  45  43.1 

14.489 

11 

14  55    9.50 

9J>393 

21  30    3.3 

9iU9 

12 

13    1  15.84 

9.3196 

12    0  10.4 

14.420 

12 

14  57  41.57 

9.5365 

21  39  1L6 

9J)63 

13 

13    3  34.73 

9.3170 

12  14  33.5 

14.349 

13 

15    0  13.88 

9.5405 

21  48  10.9 

8.913 

14 

13    5  53.88 

9.3914 

12  28  52.3 

14.277 

14 
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13.533 

5 

23    2    5.51 

1.8857 

1  47  25.4 

13.507 

6 

21  30  33.53 

9.0330 

12  11  29.6 

13.580 

6 

2:3    3  58.61 

1.8840 

I  33  49.7 

13.594 

7 

21  32  35.37 

9.0383 

11  58  53.4 

13.697 

7 

23    5  51.60 

1.88SS 

1  20  14.1 

13.509  > 

8 

21  34  mm 

3.0337 

11  46  14.4 

13.673 

8 

23    7  44.52 

1.8811 

1    6  38.7 

13.588  < 

9 

21  36  38.22 

3.0199 

1 1  a3  32.8 

19.716 

9 

23    9  37.33 

1.8797 

0  53    3.5 

13.583 

10 

21  38  39.24 

9.0149 

1 1  20  48.5 

19.-59 

10 

23  11  30.07 

1.8783 

0  39  28.7 

13.578 

i    11 

21  40  40.01 

9.0106 

11     8     1.7 

19.800 

11 

23  13  22.73 

1.8770 

0  25  54.2 

13.573 

1   12 

21  42  40.52 

9.0063 

10  55  12.5 

13.840 

12 

23  15  15.31 

1.8758 

S.  0  12  20.1 

13.564 

13 

21  44  40.77 

3.0031 

10  42  20.9 

19.880 

13 

2:3  17    7.82 

1.8746 

N.  0    1  13.5 

13.566 

14 

21  46  40  77 

1.9980 

10  29  26,9 

19.918 

14 

23  19    0.26 

1.8735 

0  14  46.6 

13.54G 

15 

21  48  40.53 

1.9939 

10  16  30.7 

19.965 

15 

23  20  52.64 

1.8795 

0  28  19.0 

13005 

16 

21  50  40.04 

10)808 

10    3  32.3 

19.999 

16 

23  22  44.96 

1.8715 

0  41  50.8 

130i95 

17 

21  52  39.31 

1.9858 

9  50  31.7 

13.037 

17 

23  24  37.22 

1.8706 

0  55  22.0 

13.513 

18 

21  54  *38.34 

1.9819 

9  37  29.1 

i3.oeo 

18 

23  26  29.42 

1.8697 

1    8  52.4 

13.500 

19 

21  56  37.14 

1.9781 

9  24  24.5 

13.093 

19 

23  28  21.58 

1.8689 

1  22  22.0 

13.487 

20 

21  58  35.71 

1.9743 

9  11  18.0 

13.134 

20 

23  30  13.6J) 

1.8689 

1  S5  50.8 

13.479 

21 

22    0  34.06 

1.9707 

8  58    9.6 

13.155  ^ 

21 

23  32    5.76 

1.8675 

1  49  18.7 

13.457 

22 

22    2  32.19 

1.9670 

8  44  59.4 

13.185 

22 

23  33  57.79 

1.8668 

2    2  45.7 

13.441 

23 

22    4  30.10 

1.9633 

8  31  47.4 

13.313 

23 

23  35  49.78 

1.6609 

2  16  11.6 

13.494 

24 

22    6  27.79 

1.9598 

S.  8  18  a3.8 

13.940 

24 

23  37  41.74 

1.8667 

N.  2  29  36.5 

13.406 

xu. 
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GREENWICH  MEAN  TIME. 


TH^  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


iHOQT. 


RiiehtAMeiisioB, 


Diff. 
forlm. 


DecUnaUon. 


Diff. 
for  1  m. 


Hour. 


RightAAoenaioii. 


Difl: 
forlm. 


DecUnation. 


Difll 
forlm. 


0 

1 

3 
4 
5 
6 
7 
8 
9 
10 
11 

n 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


MONDAY  29. 


TUESDAY  30. 


b     m 

23  37 
23  39 
23  41 

23  J3 
23  45 
23  47 
23  48 
23  50 
23  52 
23  54 
23  56 
23  58 
0  0 


0 
0 
0 
0 
0 


1 
3 
5 

7 
9 


0  11 
0  13 
0  14 
0  16 


0 
0 
0 


18 
20 
22 


41.74 
33.67 
25.58 
17.47 
9.34 
1.20 
53.04 
44.88 

3a7i 

28.54 
20.38 
12.221 

4.07 
55.93 
47.81 
39.71 
31<63 
23.58 
15.56 

7.57 
.59.62 
51.70 
43.83 
36.00 
28.22 


.8657 

.865S 

.8650 

.8647 

.8644 

.8649 

.8640 

.8630 

.8630 

.8639 

.8640 

.8641 

.8643 

.8645 

.8648 

.8659 

.8656 

.8061 

.8666 

.8679 

.8677 

.8684 

•8699 

.8699 

.8707 


N. 


o 

2 


N. 


29 
43 
56 

9 
23 
36 
49 

2 
16 
29 
42 
55 

8 

22 
35 
48 

I 

14 
27 
40 

6  52 

7  5 
18 
3] 
44 


2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
6 
6 


7 
7 
7 


36.5 

0.3 

22.9 

44.4 

4.6 

2a5 

41.0 

57.1 

11.8 

25.0 

36.7 

46.7 

55.1 

1.8 

6.7 

9.9 

11.2 

10.6 

8.0 

3.4 

56.8 

48.2 

37.4 

24.4 

9.21 


13.406 

13.387 

13.367 

13.347 

13.396 

13.303 

13.980 

13.957 

13.939 

13.907 

13.181 

13.154 

13.196 

13.097 

13.067 

13.037 

13.006 

19.973 

19.940 

19.907 

19.873 

19.838 

19.809 

19.765 

19.797 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


1i    m 

022 
024 
0  26 
0  28 
0  29 
0  31 
033 
0  35 
0  37 
0  39 
0  41 
0  43 
0  4i 
0  46 
0  48 
0  50 
0  52 
0  54 
0  56 
0  58 


1 
1 
1 
1 
1 


0 
2 
3 
5 

7 


28.22 

20.49 
12.82 

5.20 
57.64 
50.15 
42.72 
35.36 
28.07 
20.86 
13.72 

6.67 
59.70 
52.81 
4a02 
39.32 
32.71 
26.20 
19.78 
13.47 

7.26 

1.16 
55.17 
49.29 
43.53 


.8707 
.8717 
.8796 
.8735 
.8746 
.8757 
.8768 
.8779 
.6799 
.8804 
.8817 
.8831 
.8845 
.8860 
.8876 
.8891 
.8907 


.8939 
.8967 
.8974 
.8999 
.9011 
M30 
.9049 


N.  7 

7 

6 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

10 

11 
11 
11 
11 
11 

12 

12 

12 

N.12 


/      It 
44    9.2 

56  51.7 

9  31.9 

22    9.7 

34  4.5.1 

47  18.0 

.59  48.3 

12  16.1 

24  41.3 

37  3.8 

49  23.6 

1  40.7 

13  55.0 
26    6.4 

38  14.9 

50  20.5 

2  23.1 
22.7 
19.2 
12.6 

2.8 
49.7 
13  33.4 

25  13.8 
36  50.8 


14 

26 

38 

50 

1 


19.797 

19.689 

19.650 

19.610 

19.569 

19J>97 

19.484 

19.449 

19.398 

19.353 

193)8 

19.969 

19JK14  I 

19.166  , 

19.117 

19.068 

19.018 

11.967  ! 

11.916 

11.863 

11.809 

11.755  : 

11.701  ! 

11.645 

11.589 


PHASES  OF  THE  MOON. 


d  1i  m 

C   Lost  Quarter, 8  8  4.0 

#   New  Moon, 15  17  56.7 

3)  First  Quarter, 22  9  19.7 

O  Full  Moon, 29  21  16.9 

d  h 

C  Apogee, 6  4.5 

C  Perigee. 18  1.0 
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GREENWICH  MEAN  TIME. 

LUNAE  DISTANORS. 

• 

Star*s  Kome 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Ilfh. 

of 

Vlb. 

of 

IXh. 

of 

1 

PoeitioD. 

Diff. 

Diff. 

Diff. 

Diff. 

a  Aquilae 

W. 

O          /        /' 

51     1  41 

3795 

52  16  48 

3763 

O          /         /• 

53  32  29 

3734 

Of/' 

54  48  40 

3709 

a  Arietis 

E. 

48  54  27 

3808 

47  20  10 

9891 

45  46    9 

9833 

44  12  24 

9845 

Mars 

E. 

64    9  38 

8961 

62  38  36 

9973 

61     7  49 

9964 

59  37  ]6 

9996 

Aldebaran 

E. 

81  33  11 

9836 

79  59  30 

9848 

78  26    4 

9859 

76  52  52 

9869 

2 

a  Aquilee 

W. 

61  15  21 

3699 

62  33  32 

3610 

63  51  55 

3600 

65  10  29 

8599 

Fomalhaut 

W. 

37  15  11 

4153 

38  24  22 

4076 

39  34  47 

4010 

40  46  17 

8050 

Jupiter 
a  Arietis 

W. 

22  54  49 

9919 

24  26  44 

9917 

25  58  41 

9917 

27  30  38 

9918 

E. 

36  27  41 

9910 

34  55  35 

9994 

33  23  47 

9939 

31  52  17 

9953 

Mars 

E. 

52    8  12 

3055 

5039    7 

3067 

49  10  17 

3080 

47  41  43 

3099 

Aldebaran 

E. 

69  10  28 

9996 

67  38  42 

9938 

66    7  11 

9950 

64  35  55 

9961 

3 

a  AquilfB 

W. 

71  45    2 

3571 

73    4    8 

3569 

74  23  16 

3566 

75  42  25 

3509 

Fomalhaut 

W. 

46  56  36 

3743 

48  12  38 

3714 

49  29  10 

3689 

50  46    9 

3606 

Jupiter 

W. 

35    9  31 

9939 

36  41    0 

9945 

38  12  22 

9950 

39  43  37 

9957 

Mars 

E. 

40  22  41 

8157 

38  55  40 

3170 

37  28  55 

3184 

36    227 

3198 

Aldebaran 

E. 

57    3  11 

3019 

55  33  22 

3090 

54    3  47 

3043 

52  34  27 

3065 

Pollux 

E. 

98  54  47 

9967 

97  23  53 

9975 

95  53    9 

9984 

94  22  36 

9993 

4 

a  AquilfB 

W. 

82  17  51 

3578 

83  36  49 

3589 

84  55  43 

3587 

86  14  32 

3581 

Fomalhaut 

W. 

57  16  20 

3585 

58  35  11 

3574 

59  54  14 

3564 

61  13  28 

3554 

Jupiter 
a  Pegasi 

W. 

h7  18    1 

9985 

48  48  32 

9991 

50  18  56 

9996 

51  49  14 

3001 

W. 

34  32  23 

3495 

35  52  5) 

3468 

37  13  53 

3444 

38  35  20 

3493 

Mars 

E. 

28  54  44 

3984 

27  30  14 

3306 

26    6    9 

3398 

24  42  30 

3354 

Aldebaran 

E. 

45  11  33 

3117 

43  43  44 

3130 

42  16  11 

3144 

40  48  55 

3156  J 

Pollux 

E. 

86  52  24 

3031 

85  22  50 

3038 

83  53  24 

3045 

8224    7 

3099 

5 

Fomalhaut 

W. 

67  51  52 

3591 

69  11  53 

3515 

70  32    0 

3511 

71  52  12 

3507 

Jupiter 
a  Pegasi 

W. 

59  19  10 

3093 

60  48  54 

3097 

62  18  33 

3030 

63  48    8 

^034  i 

W. 

45  27  39 

3351 

46  50  52 

3341 

48  14  16 

3339 

49  37  51 

3393  I 

Saturn 

W. 

22  53    7 

3989 

24  17  31 

3965 

25  42  24 

3944 

27    7  41 

3997 

Aldebaran 

h). 

33  37  10 

3949 

32  11  51 

9m 

30  46  57 

3986 

29  22  29 

3319 

Pollux 

E. 

74  59  35 

3080 

73  31    1 

3085 

72    2  33 

3089 

70  34  10 

3099 

Sun 

E. 

126  14  29 

3433 

124  52  50 

3438 

123  31  16 

3441 

122    9  46 

3446 

6 

Fomalhaut 

W. 

78  34  12 

3491 

79  54  46 

3488 

81  15  24 

3485 

82  36    5 

3489 

Jupiter 

W. 

71  15  16 

3043 

72  44  36 

3043 

74  13  55 

3044 

75  43  13 

3044 

a  Pegasi 

W. 

56  37  59 

3989 

58    2  23 

3983 

59  26  54 

^3977 

60  51  32 

3979 

Saturn 

W. 

34  18  10 

3173 

35  44  51 

3166 

37  11  41 

3159 

38  38  39 

3158 

Pollux 

E. 

63  13  20 

3108 

61  45  20 

3110 

60  17  22 

3119 

58  49  27 

3114 

Sun 

E. 

115  23  10 

3456 

114     1  57 

3457 

112  40  45 

3458 

111  19  34 

3458 

7 

Fomalhaut 

W. 

89  20  12 

3470 

90  41  10 

3468 

9*2    2  10 

3465 

93  23  13 

3463 

Jupiter 
a  Pegasi 

W. 

8;3    9  57 

3037 

84  39  24 

3034 

86    8  54 

3031 

87  38  28 

3097 

W. 

67  56  21 

3943 

69  21  39 

3937 

70  47    4 

3931 

72  12  37 

3995 

Saturn 

W. 

45  55  29 

3191 

47  23  13 

3114 

48  51     5 

3108 

50  19    5 

3109 

a  Arietis 

W. 

24  23  37 

3161 

25  50  33 

3148 

27  17  44 

3137 

28  45    9 

3196 

Pollux 

E. 

51  30    8 

3114 

50    2  16 

3114 

48  34  24 

3114 

47    6  31 

3119 

Sun 

E. 

104  33  29 

3451 

103  12  10 

3448 

101  50  48 

3444 

100  29  21 

3440 

8 

Jupiter 

W. 

95    7  37 

3003 

96  37  46 

9996 

98    8    4 

'  9989 

99  38  30 

9969 

a  Pegasi 

W. 

79  22  19 

3189 

80  48  41 

3181 

82  15  13 

3173 

83  41  54 

3165 

Saturn 

W, 

57  41     7 

3065 

59    9  59 

3057 

60  39    1 

3049 

62    8  13 

3030 

XIV. 
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GREENWICH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

ii 

Star's  Name 

P.L. 

P.L, 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVb. 

of 

XVIDb. 

of 

XXlh. 

of 

^ 

Position. 

^ 

Dlff. 

Diif. 
3666 

Dlff. 

Dlff. 

1 

a  Ac][uilie 
a  Anetis 

W. 

O           i         0* 

56    5  IB 

3686 

O           /        /' 

57  22  20 

58  39  43 

364J 

O           1         /> 

59  57  24 

3635 

E. 

42  38  55 

3858 

41    5  42 

3670 

39  32  45 

3883 

38    0    5 

9896 

Mars 

E. 

58    6  58 

3008 

56  36  55 

3019 

55    7    6 

3031 

53  37  32 

3043 

Aldebanm 

E. 

75  19  54 

988] 

73  47  11 

9899 

72  14  4t 

3904 

70  42  28 

9915 

2 

a  Aqui]» 

W. 

06  29  12 

3586 

67  48    2 

3580 

69    6  58 

3576 

70  25  58 

3573 

Fomalhaut 

W. 

41  58  46 

3898 

43  12    8 

3859 

44  26  17 

3811 

45  41    8 

3775   ' 

Jupiter 
a  Arietis 

W. 

29    234 

9931 

30  34  26 

9995 

32    6  13 

9989 

33  37  55 

9934 

E. 

30  21    5 

9969 

28  50  13 

9985 

27  19  42 

3003 

25  49  33 

3033 

Mars 

E. 

46  13  24 

3105 

44  45  20 

3117 

43  17  31 

3130 

41  49  58 

3143 

Aldebaran 

E. 

63    4  53 

9973 

61  34    6 

9984 

60    333 

9996 

58  33  15 

3007 

3 

a  Aquilfe 

W. 

77    1  33 

3570 

78  20  40 

3571 

79  39  46 

3673 

80  58  50 

3576 

Fomalhaut 

W. 

52    3  32 

3646 

53  21  17 

3638 

54  39  21 

3611 

■5  57  43 

3598 

Jupiter 

W. 

41  14  44 

9969 

42  45  44 

9968 

44  16  37 

9973 

45  47  23 

9980 

Mars 

E. 

34  36  16 

3914 

33  10  24 

3330 

31  44  51 

3947 

30  19  37 

3965 

Aldebaran 

E. 

51    5  22 

3067 

49  36  32 

3079 

48    7  57 

3091 

46  39  37 

3105 

Pollux 

E. 

92  52  14 

3001 

91  22    2 

3009 

89  52    0 

3016 

88  22    7 

3034 

1 

4 

a  Aquilae 

W. 

87  33  16 

3596 

88  51  55 

3600 

90  10  29 

3605 

91  28  58 

3610 

Fomalhaut 

W. 

62  32  5;) 

3546 

63  52  26 

3538 

65  12    8 

3633 

m  31  57 

3536 

Jupiter 

W. 

53  19  25 

3006 

54  49  30 

3011 

56  19  29 

3016 

57  49  22 

3030 

,    , 

a  Pegasi 

W. 

39  57  11 

3404 

41  19  23 

3388 

42  41  53 

3374 

44    4  39 

3303 

V 

Mars     - 

E. 

23  19  21 

3384 

21  56  46 

3418 

20  34  50 

3458 

19  13  39 

3506 

Aldeharan 

E. 

39  21  57 

3174 

37  55  17 

3189 

36  28  55 

3305 

35    2  52 

3933 

Pollux 

E. 

80  54  58 

3058 

79  25  57 

3064 

77  57    3 

3069 

76  28  16 

3074  ' 

5 

Fomalhaut 

W. 

73  12  28 

3504 

74  32  49 

3500 

75  53  13 

3497 

77  13  41 

3494 

Jupiter 
a  Pegasi 

W. 

65  17  39 

3036 

66  47    7 

3039 

68  16  32 

3040 

69  45  55 

3043 

W. 

51     1  36 

3315 

52  25  30 

3308 

53  49  32 

3301 

55  13  42 

3395 

Saturn 

W. 

28  33  18 

3314 

29  59  11 

3991 

31  25  19 

3191 

32  51  39 

3183 

A  debaran 

i:. 

27  58  31 

3340 

26  35    6 

3373 

25  12  19 

3411 

23  50  15 

3455 

Pollux 

E. 

69    5  51 

3096 

67  37  37 

3100 

66    9  27 

3104 

64  41  22 

3106 

Sun 

E. 

120  48  21 

3448 

119  26  59 

3451 

118    5  40 

3454 

116  44  24 

• 

3455 

• 
6 

Fomalhaut 

W. 

83  56  49 

3480 

85  17  36 

3478 

86  38  25 

3475 

87  59  17 

3473 

Jupiter 

w. 

77  12  31 

3043 

78  41  50 

3043 

80  11  11 

3041 

81  40  33 

3039 

a  Pegasi 

w. 

62  16  16 

3966 

63  41     7 

3960 

65    6    5 

3354 

m  31  10 

3349 

1 

Saturn 

w. 

.40    5  46 

3145 

41  a3    1 

3139 

43    0  2:3 

3133 

44  27  52 

3137 

1 

Pollux 

E. 

57  21  34 

3114 

55  S3  42 

3114 

54  25  50 

3115 

52  57  59 

3115 

1 

Suit 

E. 

109  58  2:} 

3458 

108  37  12 

3457 

107  16    0 

3455 

105  54  46 

3453 

1 

7 

Fomalhaut 

W. 

94  44  18 

3461 

96    5  26 

3458 

97  26  37 

3456 

98  47  50 

3454  ' 

Jupiter 
o  Pegasi 

\V. 

89    8    7 

3033 

90  37  51 

3019 

92    7  40 

3014 

93  37  35 

3009  ' 

W. 

73  38  17 

3318 

75    4    5 

3311 

76  30    1 

3304 

77  56    6 

3197  > 

1 

Saturn 

W. 

51  47  12 

3095 

53  15  28 

3088 

54  43  52 

3081 

56  12  25 

3073  ■ 

\\          a  Arietis 

W. 

30  12  47 

3116 

31  40  37 

3107 

a^    8  38 

3098 

34  36  50 

3088 

I           Pollux 
V       ,  StJN 

E. 

4.>  38  36 

3110 

44  10  31) 

3110 

42  42  41 

3108 

41  14  41 

3106 

E. 

99    7  50 

3436 

97  46  14 

3431 

96  24  33 

3436 

95    2  46 

3430 

1 

\\  Q    Jupiter 
\        ;  a  Pegasi 

W. 

101     9    5 

2975 

102  39  49 

3966 

104  10  44 

3958 

105  41  49 

1 

3950  , 

W. 

85    8  45 

3156 

86  35  47 

3148 

88    2  59 

3138 

89  30  22 

3139  1 

ii  ___ 

Saturn 

W. 

63  37  37 

3030 

65    7  12 

3091 

66  36  59 

3011 

68    6  58 

3001 

1 
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1 

i 
1 

1 

GREENWICH  MEAN  TIME. 

1 
t 

• 

LUNAR  DISTANCES. 

• 

■14 

8 

SUff'B  Nune 

and 

Position. 

Noon. 

P.L. 

of 

Diff. 

fllh. 

P.L. 

of 

Diff. 

Vlh. 

% 

P.L. 

of 

Diff. 

IXb. 

P.L. 
of 

Diff. 

a  Arietis 

W. 

O           /        // 

36    5  14 

8078 

O           II' 

37  33  50 

8060 

O           II' 

39    2  37 

3060 

O             1          H 

40  31  35 

3061 

Mai'B 

W. 

19    5    1 

3445 

20  26  27 

3401 

21  48  43 

3363 

23  11  42 

3330 

Pollux 

E. 

39  46  39 

8105 

38  18  35 

3103 

36  50  29 

3101 

35  22  21 

3100 

Sun 

£. 

93  40  52 

8413 

92  18  50 

3406 

90  56  40 

3300 

89  34  22 

3309 

9 

Satuni 

W. 

69  37  10 

9900 

71    7  35 

9979 

72  38  14 

9966 

74    9    7 

SBOD 

a  Arietis 

W. 

47  59  36 

S997 

49  29  53 

9985 

51     0  24 

9974 

52  31    9 

S069 

Mnrs 

W. 

30  14  52 

8906 

31  40  52 

3188 

a3    7  16 

3168 

84  34    4 

3148 

Sun 

E. 

82  40  26 

'  8344 

81  17    5 

3339 

79  53  31 

3391 

78  29  44 

3310 

10 

Saturn 

W. 

81  47  22 

8893 

83  19  50 

9860 

8i  52  a5 

9886 

86  25  38 

9851 

a  Arietis 

W. 

60    8  52 

9897 

61  41  15 

9883 

6:j  13  56 

9869 

64  46  55 

9654 

Mars 

W. 

41  53  41 

3057 

43  22  43 

3040 

44  52    6 

8089 

46  21  51 

3005 

Aldebaran 

W 

28  39  24 

8114 

30    7  16 

3070 

31  35  51 

3647 

33    5    6 

9017 

Sun 

£. 

71  27  16 

8944 

70    1  59 

3980 

66  36  26 

3916 

67  10  36 

3901 

11 

Saturn  ^ 

W. 

94  15  36 

9777 

95  50  34 

9769 

97  25  52 

9746 

99    1  31 

9731 

a  ArietiB 

W. 

72  36  39 

9n8 

74  11  36 

9769 

75  46  54 

9745 

77  22  34 

9799 

Mars 

W. 

53  56  12 

9014 

55  28  13 

9896 

57    0  37 

9878 

58  33  24 

9659 

1 

Aldebaran 

W. 

40  40    3 

9687 

42  12  38 

9664 

43  45  43 

9849 

45  19  17 

9819 

Sun 

E. 

59  56  52 

3193 

58  29  10 

3106 

57    1    8 

3000 

55  32  46 

8073 

12 

a  Arietis 

W. 

85  26  22 

9646 

87    4  15 

9080 

88  42  31 

9619 

90  21  10 

9504 

Mars 

W. 

66  23  20 

9766 

67  58  32 

9748 

69  34    8 

9799 

71  10    9 

9711 

Aldebaran 

W. 

S3  14  13 

9713 

54  50  35 

9603 

56  27  24 

9673 

58    4  40 

9653 

Sun 

E. 

18    5  47 

9080 

46  35  20 

9971 

45    4  31 

9954 

43  33  21 

9038 

13 

Mars 

W. 

79  16  23 

9690 

80  54  51 

9609 

82  33  44 

9584 

84  13    1 

9566 

Aldebaran 

W. 

66  17  35 

9550 

67  57  27 

9540 

69  37  45 

9589 

71  18  27 

9504 

Sun 

E. 

35  52  18 

9857 

34  19    4 

9843 

32  45  32 

9889 

31  11  42 

9816 

18 

Sun 

W. 

31  19    2 

9458 

33    1  14 

9455 

34  43  30 

9454 

36  25  48 

9454 

a  AquUfiB 

E. 

95  54  44 

9688 

94  17  40 

9680 

92  40  33 

9680 

91    3  26 

9689 

19 

Sun 

W. 

44  57    1 

9465 

46  39    4 

9468 

48  21    2 

9473 

50    2  53 

9479 

a  AquilflB 

E. 

82  59    6 

9713 

81  22  43 

9793 

79  46  34 

9785 

78  10  41 

3750 

Jupiter 

E. 

114  12  20 

9189 

112  21  55 

9198 

110  31  38 

9183 

108  41  29 

9138 

20 

Sun 

W. 

58  29  59 

9518 

60  10  54 

9591 

61  51  38 

9530 

63  32  10 

9538 

a  AquilflB 

E. 

70  16  34 

9844 

68  43    3 

9868 

67  10    3 

9804 

65  37  37 

9994 

Jupiter 

E. 

99  33    3 

9173 

97  43  55 

9180 

95  54  58 

9186 

94    6  13 

9107 

21 

Sun 

W. 

71  51  39 

9587 

73  30  52 

9507 

75    9  51 

9606 

76  48  35 

9619  i 

a  Aquilas 

E. 

58    5  29 

3104 

56  37  24 

3149 

55  10  14 

3196 

53  44    3 

3951 

Fomalhaut 

E. 

81  31  28 

9677 

79  54  17 

9099 

78  17  26 

9707 

76  40  56 

9793 

Jupiter 

E. 

85    5  51 

9944 

83  18  29 

9954 

81  31  22 

9964 

79  44  29 

9974 

a  Pegasi 

E. 

102  20    8 

9410 

100  37     1 

9498 

98  54    6 

9486 

97  11  23 

9445 

22 

Sun 

W. 

84  58  31 

9675 

86  35  45 

9686 

88  12  44 

9606 

.89  49  27 

9700 

Antares 

W. 

16    5  37 

2351 

17  50  22 

236Q 

19  34  52 

9371 

21  19    8 

9381 

a  Aquilce 

E. 

46  50  20 

3504 

45  31  39 

3683 

44  14  34 

3781 

42  59  12 

3889 

Fomalhaut 

E. 

68  44  16 

9891 

67  10  16 

9845 

65  36  46 

9860 

64    3  47 

3804 

Jupiter 

E. 

70  53  58 

9398 

69    839 

9339 

67  23  36 

9350 

65  38  49 

8309 
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GREEN  WIOH  MEAN  TIME. 

» 

LITNAB  DI9rAHCE& 

u 

Starts  KwiM 

P.I* 

P.L. 

P.L. 

P.L. 

8 

•ad 

Midniffht 

of 

XVii. 

of 

xviu*. 

of 

XXIh. 

of 

Pvwitioii. 

^ 

Dur. 

Biff. 

Dllf. 

BUT. 

aArietifl 

W. 

42^    045 

3040 

4^80    g 

3090 

4I59  44 

3010 

0        /   _*/ 

46  29  83 

3006 

Man 

w. 

84  35  19 

8001 

25  59  29 

3976 

27  24    9 

3998 

28  49  17 

3990 

PolhiY 

E. 

93  54  11 

3000 

32  26    0 

3009 

30  57  49 

3100 

29  29  39 

3101 

Suit 

E. 

88  11  56 

33m 

86  49  20 

3878 

85  26  33 

3864 

84    3  36 

3354 

9 

Saturn 

W. 

75  40  15 

9044 

77  11  38 

9889 

78  43  16 

9010 

80  15  11 

9906 

a  Arietis 

W. 

54    2    9 

90B0 

65  33  25 

9087 

57    4  57 

9004 

58  36  40^    9910    1 

Mara 

w. 

36    1  16 

81)0 

37  28  48 

ail9 

38  66  43 

3003 

4035    I 

3075 

Sun 

£. 

77    5  44 

3187 

75  41  29 

3086 

74  17    0 

3879 

72  52  16 

3958 

10 

Saturn 

W. 

87  50    0 

9087 

89  82  40 

9889 

91    6  39 

9887 

92  40  66 

9789 

a  Arietia 

w. 

66  20  13 

9680 

67  53  50 

9m 

69  27  46 

9889 

71    2    2 

9793 

Mara 

w. 

47  51  68 

9067 

49  22  27 

9000 

60  53  19 

9950 

52  34  84 

,  9999 

Aldebaran 

w. 

34  34  56 

9000 

36    5  35 

9080 

37  36  25 

9036 

39    7  58 

9911 

SVN 

E. 

65  44  28 

3188 

64  18    2 

3171 

62  51  18 

3166 

61  34  15 

3138 

11 

Saturn 

W. 

100  37  30 

971ft 

102  13  50 

9008 

103  60  32 

9083 

105  27  35 

9866 

a  Arietia 

W. 

78  58  36 

9713 

80  34  5^ 

9006 

82  11  44 

9879 

83  48  52 

9663 

Mara 

W. 

60    635 

9841 

61  40  10 

9809 

68  14    9 

9A 

64  48  32 

9785 

Aldebaran 

W. 

46  53  20 

9f»7 

48  27  52 

9776 

50    2  62 

9785 

51  38  19 

9735 

Soff 

E. 

54    4    4 

3000 

52  35    1 

8040 

51    6  38 

3099 

49  35  53 

3005 

la 

a  Arietia 

W. 

92    0  13 

9878 

98  39  38 

9881 

95  19  27 

9644 

96  59  89 

9597 

Mara 

w. 

72  46  34 

9009' 

74  23  24 

9674 

76    0  39 

9665 

77  38  19 

9637 

Aldebaran 

w. 

59  42  23 

9804 

61  20  32 

9816 

62  59    7 

9906 

64  38    d 

9577 

Sun 

E. 

42    1  50 

9091 

40  29  58 

9906 

38  57  45 

9880 

37  25  12 

9873 

13 

Mara 

W. 

85  52  42 

9040 

87  32  47 

9B39 

89  13  16 

9915 

90  54    8 

9490 

Aldebaran 

W. 

72  59  34 

9487 

74  41    6 

9470 

76  23    2 

9453 

78    5  21 

9437 

Sun 

E. 

29  37  35 

9804 

28    3  12 

9799 

26  28  34 

9788 

24  53  43 

9774 

18 

Sun 

w. 

38    8    6 

9464 

39  50  24 

9466 

41  32  40 

9466 

43  14  58 

9461 

a  Aquiltf 

E. 

89  26  22 

9006 

87  49  22 

9888 

86  12  28 

9006 

84  35  42 

9703 

19 

Sun 

W. 

51  44  36 

9486 

53  26  11 

9491 

55    7  37 

9406 

56  48  53 

9505 

a  Aquilaa 

E. 

76  35    7 

9766 

74  59  53 

9789 

73  25    1 

9801 

71  50  34 

9891 

Jupiler 

E. 

106  51  28 

9144 

106    1  36 

9161 

103  11  54 

9158 

101  22  38 

9186 

90 

Sun 

W. 

65  12  30 

9648 

66  52  37 

9667 

68  32  31 

9687 

70  12  12 

9577 

a  AquilaB 

E. 

64    548 

9864 

62  34  38 

9067 

61    4    9 

3098 

59  84  25 

3069 

Jupiter 

E. 

92  17  41 

9908 

90  29  23 

9916 

88  41  18 

9995 

86  53  27 

tt£ft 

21 

Sun 

W. 

78  27    4 

9690 

80    5  19 

9641 

81  43  18 

9669 

83  21    2 

9063 

a  Aqtiile 

E. 

52  18  54 

3308 

50  54  52 

3371 

49  32    2 

3438 

48  10  30 

3513 

Foniaihaut 

E. 

75    4  47 

9741 

7329    1 

9780 

71  53  39 

97TB 

70  18  44 

9800 

Jupiter 
aPegaai 

E. 

77  57  52 

9086 

76  11  30 

9908 

74  25  24 

9306 

72  39  33 

9317 

E. 

95  26  52 

9466 

93  46  35 

9464 

92    4  31 

9475 

90  23  42 

9485 

23 

Sun 

W. 

91  25  55 

9791 

93    2    7 

9733 

94  38    3 

9744 

96  13  44 

9756 

Antarea 

W, 

23    3  10 

3001 

24  46  57 

9401 

26  30  30 

9411 

28  13  49 

9«9 

a  Aquil» 

£. 

41  45  41 

4008 

40  34    9 

4140 

39  24  46 

4988 

38  17  42 

4453 

Fomalliaut 

£. 

62  31  21 

9099 

60  59  30 

0961 

59  28  16 

9089 

57  57  41 

3014 

Jupiter 

£. 

63  54  19 

9379 

62  10    5 

9964 

60  26    7 

9996 

58  42  26 

9407 

11 
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GREENWICH  MEAN  TIME. 

LUNAB  DTSTANCE& 

h 

Star's  Name 

P.L. 

P.L. 

P.L.) 

P.L. 

23 

•ad 

Noon. 

of 

IJl^- 

of 

VPi. 

of 

IXfc. 

of 

Position. 

Dur. 

• 

DIff. 

Diir. 

0ur. 

a  Pegasi 

E. 

O           /         /' 

88  41    7 

M85 

86  59*47 

9507 

0          /        1* 

85  18  43 

9618 

8^37  55 

9sao 

Saturn 

E. 

109    9  12 

8906 

107  24  47 

9376 

105  40  36 

9384 

103  56  39 

9394 

23 

Suit 

W. 

97  49  10 

9787 

99  24  21 

9778 

100  59  16 

9701 

102  33  56 

9803 

Aiitares 

W. 

29  56  53 

9438 

31  39  42 

9443 

33  22  16 

9453 

35    4  35 

9464 

Fomalhaut 

E. 

56  27  46 

3049 

54  58  34 

3087 

5330    8 

3197 

52    2  31 

3148 

Jupiter  . 
a  Pegasi 

E. 

56  59    I 

9418 

55  15  52 

9430 

53  33    0 

9441 

51  50  24 

9453 

E. 

75  18    6 

9583 

73  39    1 

9607 

72    0  15 

9691 

70  21  48 

9635 

V  Saturn 

E, 

95  20  30 

9445 

93  38    0 

9456 

91  55  45 

9467 

90  13  45 

9477 

24 

Suif 

W. 

110  23  26 

9681 

111  56  35 

9879 

113  29  30 

9883 

115    2  10 

9885 

Antares 

W. 

43  32  31 

9516 

45  13  24 

9595 

46  54    2 

9635 

48  34  26 

9545 

Jupiter 

E. 

43  21  37 

9513 

41  40  42 

9596 

40    0    5 

9538 

38  19  46 

95S9 

'  FoinalJiaut 

E. 

44  58  30 

3441 

43  37    0 

3511 

42  16  48 

3587 

40  57  59 

3671 

a  Pegasi 

E. 

62  14  31 

9719 

60  38    7 

9798 

59    2    5 

9746 

57  26  26 

9765 

Saturn 

E. 

81  47  25 

9530 

80    6  53 

9540 

78  26  36 

9551 

76  46  34 

9561 

a  Arietis 

E. 

104  20    6 

9531 

102  39  36 

9549 

100  59  21 

9S6fi 

99  19  20 

9561 

25 

Sun 

W. 

122  41  51 

9968 

124  13    4 

9863 

125  44    3 

9074 

127  14  48 

9886 

Antares 

w. 

56  52  59 

9594 

58  32    2 

9604 

60  10  51 

9614 

61  49  27 

9884  j 

a  Pegasi 

E. 

49  34  33 

9860 

48    1  34 

9883 

46  29    6 

9819 

44  57  11 

9846  1 

Saturn 

E. 

68  30    1 

9615 

66  51  26 

9696 

65  13    6 

9636 

63  35    0 

9647  ; 

a  Arietis 

£. 

91    2  36 

9610 

89  23  55 

9691 

87  45  28 

9630 

86    7  14 

9640  ' 

26 

Antares 

W. 

69  59  16 

71  36  37 

9678 

TS  13  46 

9688 

74  50  42 

9687 

Saturn 

E. 

55  28  13 

9709 

53  51  36 

9714 

52  15  15 

3396 

50  39  10 

9738 

a  Arietis 

E. 

77  59  16 

9687 

76  22  18 

9686 

74  45  33 

9705 

73    9    0 

9714 

Mars 

E. 

100  17  41 

9741 

98  41  56 

9750 

97    6  23 

97S0 

95  31     i 

9767 

27 

Antares 

W. 

82  52  26 

9741 

84  28  12 

9748 

86    3  47 

9757 

87  39  11 

9786 

a  Aquibe 

W. 

39    4  42 

4596 

40    8  11 

4416 

41  13  18 

4318 

42  19  5,"^ 

4933 

Saturn 

E. 

42  42  46 

9809 

41     8  21 

9817 

39  34  15 

9839 

38    029 

9846 

a  Arietis 

E. 

65    9  20 

9761 

63  34    1 

9770 

61  58  54 

9778 

60  23  58 

9788 

Mars 

E. 

87  36  53 

9808 

86    2  35 

9816 

84  28  28 

9894 

82  54  31 

9839 

Aldebaran 

E. 

97  41  50 

9794 

96    7  14 

9809 

94  32  49 

9611 

92  58  35 

9818 

28 

Antares 

W. 

95  33  25 

9808 

97    7  43 

9815 

98  41  51 

9894 

100  15  48 

9eEa 

a  AquilflB 

W. 

48  10  25 

3993 

49  23  21 

3880 

50  37    1 

3849 

51  51  20 

3807 

Saturn 

E. 

30  17  12 

9046 

28  45  51 

9873 

27  15    3 

3001 

25  44  51 

30M 

a  Arietis 

E. 

52  32  21 

9635 

50  58  38 

9844 

49  25    7 

9854 

47  51  49 

9863 

Mars 

E. 

75    7  22 

9879 

73  34  27 

9890 

72    1  42 

9888 

.  70  29    8 

9606  1 

Aldebaran 

E, 

85  10    5 

9861 

83  36  56 

9868 

82    3  57 

98n 

80  31    9 

9886 

29 

a  Aquile 

W. 

58  10  55 

3678 

59  28    5 

3661 

60  45  34 

3645 

62    3  *^ 

3631   1 

Jupiter 
a  Arietis 

W. 

22  21  10 

9938 

23  52  40 

9985 

25  24  15 

9983 

26  55  52 

9939  1 

E. 

40    8  26 

9814 

38  36  25 

9094 

37    4  37 

9935 

35  33    a 

9947  { 

Mars 

E. 

62  48  49 

9936 

61  17  16 

9843 

59  45  52 

9851 

58  14  38 

»66  1 

Aldebaran 

E. 

72  49  55 

9998 

71  18  13 

9838 

69  46  43 

9847 

68  15  24 

9866  j 

30 

a  Aquile 

W. 

68  35  22 

3564 

69  54  14 

3578 

71  13  12 

3574 

72  32  15 

3571 

Jupiter 

W. 

34  33  39 

9845 

36    5    1 

9848 

37  36  18 

9853 

39    7  30 

9967 

Mars 

E. 

50  41    3 

3000 

49  10  50 

3008 

47  40  48 

3017 

46  10  56 

3095  ; 

Aldebaran 

E. 

60  41  37 

3001 

59  11  26 

SOU 

57  41  27 

3081 

56  11  40 

3080 

1 

XVIII. 


SSPTEJMLBER,   1879. 


1«8 


GBEENWIOH  MEAN  TIMK 

LUNAR  DISTANCES. 

t4 

Star's  Nmbb 

P,L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVh. 

of 

XVIIIb. 

of 

XXlh. 

of 

1" 

22 

Position. 

^? 

Diff. 

Diff. 

DHL 

Dlft. 

a  Pegas^ 

K. 

O          i        a 

81  57  a:^ 

3549 

o          f    n 

80  17    8 

9554 

78  37  10 

9566 

0         *        II 

76  57  29 

9580 

Saturn 

E. 

102  12  56 

9405 

100  29  28 

9415 

98  46  14 

9485 

97    3  15 

9435 

23 

'Sun 

W. 

104    8  20 

3815 

105  42  29 

9886 

107  16  23 

9838 

108  50    2 

9849 

Antares 

W. 

36  46d$> 

9475 

38  28  28 

9485 

40  10    3 

9494 

41  51  24 

9504 

Fomalhaut 

E. 

50  35  45 

3915 

49    9  54 

3966 

47  45    2 

3319 

46  21   12 

3378 

Jupiter 
a  Pegasi 

E. 

50    8    5 

9465 

48  26    3 

9477 

46  44  18 

9489 

45    2  49 

9501 

1 

£• 

68  43  40 

9649 

67    5  52 

9664 

65  28  24 

9680 

63  51  17 

9606 

t 

Saturn 

E. 

88  32    0 

9487 

86  50  29 

9498 

85    9  13 

9509 

83  28  12 

9519 

24 

Sun 

W. 

116  34  35 

9906 

118    6  46 

9918 

119  38  42 

9890 

121  10  24 

9041 

Antares 

W. 

50  14  36 

9556 

51  54  32 

9566 

53  34  14 

9675 

55  13  43 

9585 

Jupiter 

K. 

36  39  45 

9566 

35    0    3 

9579 

33  20  39 

9583 

31  41  35 

9609 

Fomalhaut 

E. 

39  40  41 

3764 

3825    1 

3866 

37  11    7 

3981 

35  59    9 

4111 

a  Pegaai 

E. 

55  51  12 

9784 

54  16  23 

9803 

52  41  59 

9894 

51    8    2 

9845 

Saturn 

E. 

75    6  46 

9579 

73  27  13 

9583 

71  47  54 

9503 

70    8  50 

9604 

a  Arietia 

E. 

97  39  32 

9S79 

95  59  58 

9581 

94  20  37 

9501 

92  41  30 

9601 

25 

Sun 

W. 

128  45  18 

9997 

130  15  34 

3008 

131  45  36 

3090 

133  15  24 

3030 

1 

Antares 

W. 

63  27  50 

9633 

65    6    0 

9649 

66  43  58 

9663 

68  21  43 

9060 

a  Pegasi 

E. 

43  25  51 

997? 

41  55    9 

3009 

40  25    7 

3043 

38  55  47 

3080 

Saturn 

E. 

61  57    9 

9668 

60  19  S3 

9660 

58  42  12 

9680 

57    5    5 

9691 

flt  Arietis 

E. 

84  29  13 

9649 

82  51  25 

9668 

81  13  49 

9668 

79  36  26.    9678 

81    16  28      9739 

26 

Antares 

W. 

76  27  26 

9706 

78    3  58 

9714 

79  40  19 

9793 

Saturn  • 

E. 

49    3  20 

3750 

47  27  46 

9763 

45  52  29 

9775 

44  17  29 

9788 

a  Arietis 

E. 

71  32  39 

9794 

69  56  31 

9733 

68  20  35 

9749 

66  44  51 

97S9 

Mars 

E. 

98  55  50 

9775 

92  20  50 

9783 

90  46    0 

9799 

89  11  21 

9800 

27 

Antares 

W. 

89  14  24 

9774 

90  49  26 

9783 

92  24  16 

9791 

93  58  56 

9799 

a  AquikD 

W. 

43  27  48 

4157 

44  36  55 

4069 

45  47    7 

4098 

46  58  19 

3973 

Saturn 

E. 

36  27    3 

9865 

34  53  59 

9883 

33  21  18 

9903 

31  49     2      9993 

a  Arietis 

E. 

58  49  14 

9797 

57  14  42 

9607 

55  40  23 

9816 

54     6  16      9895 

Mars 

E. 

81  20  44 

9840 

79  47    8 

9848 

78  13  42 

9856 

76  40  27     9864 

Aldebaran 

E, 

91  24  31 

9897 

89  50  38 

9635 

88  16  56 

9844 

86  43  25     9859 

28 

Antares 

W. 

101  49  34 

9840 

103  23  10 

9648 

104  56  36 

9666 

106  29  52    9864 

fit  Aqui]» 

W. 

5;)    6  15 

3775 

54  21  43 

3746 

55  37  41 

3791 

56  54    6 

3D8d 

Saturn 

E. 

24  15  20 

3071 

22  46  35 

3114 

21  18  43 

3168 

19  51  55 

3931 

a  Arietis 

E. 

46  18  43 

9873 

44  45  50 

9883 

43  13    9 

9893 

41  40  41 

9909 

Mars 

E. 

68  56  44 

9904 

67  24  30 

9919 

65  52  26 

9990 

64  20  32 

9998 

Aldebarau 

E. 

78  58  32 

9894 

77  26    6 

9903 

75  53  51 

9919 

74  21  47 

9991 

:» 

a  Aqiiilie 

W. 

63  21  21 

3619 

64  39  35 

3608 

65  58    1 

3598 

67  16  37 

3590 

Jupiter 
a  Arietis 

W. 

28  27  30 

9933 

29  59    7 

9935 

31  30  41 

9938 

33    2  12 

9941 

, 

£. 

34    1  44 

9969 

32  30  40 

9979 

30  59  52 

9986 

29  29  21 

9999 

Mm 

E. 

56  43  35 

9068 

55  12  42 

9076 

53  41  59 

9964 

52  11  26 

9989 

Aldebaran 

E. 

66  44  16 

9965 

65  13  19 

9074 

63  42  34 

9983 

62  12    0 

9998 

90 

a  Aquilse 

W. 

73  51  21 

3568 

75  10  30 

3565 

76  29  42 

3565 

77  48  55 

3564 

Jupiter 

W. 

40  38  37 

9969 

42    9  38 

9967 

43  40  32 

9079 

45  11  20 

9on 

j 

Mars 

E. 

44  41  14 

3034 

43  11  43 

3043 

41  42  23 

3069 

40  13  14 

3060 

Aldebaran 

E. 

54  42    4 

3030 

53  12  40 

3050 

51  43  29 

3060 

• 

50  14  31 

3071 

1 


1«4 


OCTOBER,  18T9. 


I. 


AT  GBEENWIOH  APPARENT  NOON. 


I 
I 

I' 


Wed. 
Thur. 
Frid. 

Sat. 

Sun» 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 
Frid. 

iSat 


I 

.3 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
]5 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


Appannt 
Right  Aso6D8km. 


b     m       a 

12  29  6.09 
12  32  43.48 
12  36  21.17 

12  39  59.20 
12  43  37.59 
12  47  16.37 

12  50  55.55 
12  54  35.15 

12  58  15.19 

13  1  55.71 
13  5  36.72 
13  9  18.21 

13  13  0.22 
13  16  42.77 
13  20  25.87 

13  24  9.51 
13  27  53.74 
13  31  38.56 

13  35  23.99 
13  39  10.03 
13  42  56.70 

13  46  44.01 
13  50  31.98 
13  54  20.61 

13  58  9.93 

14  I  59.96 
14  5  50.71 

14  9  42.19 
14  13  34.42 
14  17  27.40 
14  21  21.17 

14  25  15.75 


Dlff.  for 
Ihoar. 


9.051 
9.064 
9.077 

9.092 
9.107 
9.1S4 

9.141 
9.159 
9.176 

9.198 
9.318 
9.240 

9.902 
9.284 
9.307 

9.331 
9.355 
9.380 

9.405 
9.431 
9.457 

9.484 
9.513 
9.541 

9.570 
9.C00 
9.630 

9.661 
9.092 
9.724 
9.757 

9.790 


ApparetU 
DedlnatioD. 

Dir  for 
llioar. 

S.    3*'     8  4L2 

3  31  58.5 
3  55  13.5 

-58"25 
58.17 
58.07 

4  18  25.8 

4  41  35.1 

5  4  41.1 

57.95 
57.82 
57.67 

5  27  43.8 

5  50  41.5 

6  13  35.2 

37.51 
57.33 
57.14 

6  36  24.3 

6  59    8.2 

7  21  46.2 

56.93 
56.70 
56.47 

7  44  18.3 

8  6  44.] 
8  29     3.1 

56.20 
55.93 
55.64 

8  51  14.9 

9  13  19.1 
9  35  15.4 

55.33 
55.01 
64.67 

9  57     3.2 
10  18  42.1 
10  40  11.7 

54.31 
53.93 
53.54 

11     1  31.9 
11  22  41.9 
11  48  41.5 

53.13 
52.70 
52.26 

12    4  30.5 
12  25    8.3 
12  45  34.8 

51.81 
51.34 
50.85 

13    5  49.1 
13  25  51.2 

13  45  40.6 

14  5  17.1 

50.34 
49.82 
49.28 
48.73 

S.  14  24  39.9 

-48.16 

Semi- 
dlMDeter. 


6 
6 
6 


I* 
1.44 

1.72 

1.99 


6  2.26 

6  2.53 

6  2.81 

6  8.08 

6  8.36 

6  3.63 

6  3.90 

6  4.17 

6  4.45 

6  4.72 

6  4.99 

6  5.26 

6  5.54 

6  5.81 

6  6.09 

6  6.36 

6  6.64 

6  6.91 

6  7.18 

6  7.45 

6  7.72 

6  7.99 

6  8.26 

6  8.52 

6  8.78 

6  9.04 

6  9.30 

6  9.55 


16    9.80    66.93 


Siden»l 
Time 
of  the 
Semi- 
diameter 

paasiiig 

the 
Iferid. 

ion. 


64.35 
64.40 
64.45 

64.50 
64.55 
64.60 

64.66 
64.72 
64.79 

64.86 
64.93 
65.00 

65.08 
65.15 
65.23 

65.31 
65.40 
65.49 

65.58 
65.67 
65.77 

65.87 
65.97 
66.07 

66.17 
66.27 
66.38 

66.49 
66.60 
66.71 
66.82 


EqoAtloDof 

Time, 

tob0 

$ubtrmettd 

from 
Apparent 


m      B 

10  15.55 
10  34.66 

10  53.47 

11  11.95 
11  30.06 

11  47.79 

12  5.11 
12  22.02 
12  88.48 

12  54.48 

13  9.99 
13  25.00 

13  39.49 
18  53.47 

14  6.89 

■I 

14  19.76 
14  32.05 
14  43.75 

14  54.84 

15  5.33 
15  15.20 

15  24.42 
15  33  98 
15  40.88 

15  48.09 

15  54  61 

16  0.39 

16  5.46 
16  9.78 
16  13.34 
16  16.10 


DUKfor 
1  hoor. 


16  I8.O81  0.066 


0.803 
0.790 
0.777 

0.762 
0.747 
0.730 

0.713 
0.695 
0.676 

0.656 
0.636 
0.615 

0o93 
0.571 
0.548 

0.524 
0.500 
0.475 

0.449 
0.423 
0.396 

0.369 
0..^2 
0.314 

0.286 
0.256 
0.226 

0.195  I 
0.IG4; 
0.132! 
0.099 


KoTik— Mean  Time  of  the  Semidiameter  paesing  may  be  fooad  by  sabtraoHDg  0*.18  from  the  Sidereal  Time. 
—  lureflzed  tfo  the  hourly  ohange  of  decUnation  indioatea  that  Booth  deolimttlons  are  Inoreaclng. 


IL 


OCTOBERS  1S79« 


165 


SB 


AT  GBEENWICU  MEAN  NOON. 


I 
I 


O 


Wed. 
Thur. 
Frid. 

Sat 

Sum. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Stm. 
Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mob. 

Tues. 
Wed. 
Thur. 
Frid. 


I 

p 


/ 


Sat. 


1 
2 
3 

4 
5 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
20 
31 

32 


THE  SUN'S 


Appttrent 
Bight  Aacentioo. 


DIff.  for 
Ihoar. 


E      m       8~ 

12  29  7.65 
12  82  45.09 
12  86  22.831 

12  40  091 
12  43  39.35 
12  47  1817 

12  50  57.40 
12  54  37.05 
12  56  17.14 


8 

9.Q53 
9.066 
9.Q79 

9.0d4 
9.109 

9.143 
9.161 
9.180 

13  1  57.70*  9.200 
13  5  38.75  9Jii20 
13     9  20.28     9.342 


13  13  2.34 

13  16  44.93 

13  20  28.07 

13  24  11.75 

13  27  56.01 

13  31  40.87 

13  35  26.34 

13  39  12.41 

13  42  59.11 

13  46  46.45 
13  50  34.45 

13  54  23.11 

13  58  12.46 

14  2  2.51 
14     5  53.28 

14    9  44.78 

14  13  37.03 

14  17  30j03' 

14  21  23.82 

14  25  18.41 


9.264 
9.2d6 
9.309 

9.333 
9.367 
9.382 

9.407 
9.433 
9.459 

9.486 
9.514 
9.542 

9.571 
9.601 
9.631 

9.662 
9.693 
9.725 
9.758 

9.791 


ApparttU 
DecliDAti^D- 


S.  8  8  51.3U58.27 
8  32  8.8  58.18 
3  55  24.01  58.08 


4  18  36.6 

4  41  46.2 

5  4  52.5 

5  27  54.9 

5  50  58.3 

6  13  47.3 

6  36  86.6 

6  59  20.5 

7  21  58.9 

7  44  81.2 

8  6  57.1 


Dili:  for 
Ibonr. 


I' 


57.96 
57.83 
57.68 

57.62 
57.34 
57.15 

56.94 
56.71 
56.48 

56.21 
55.94 


8  29  16.%  55.65 


8  51  28.1 

9  13  82.4 

9  35  28.8 


55.34 
55j02 
54.67 

9  57  16.7  54.31 
10  18  55.7,  53.93 
10  40  25.4  53.54 


11  1  45.6,  53.13 
11  22  55.6  52.70 
11  43  55.2  52J26 


12     4  44. li  51.81 
12  25  21.9   51.34 

12  45  48.3  50.85 

i 

13  6     2.6   50.34 
13  26     4.6   49.82 

13  45  53.9   49J28 

14  5  30.2  48.73 

S.  14  24  53.0-48.16 


Equation  of 

Time, 

to  be 

.uddtd  to 

Time. 


0  15.68 

0  34.80 

0  53.61 

1  12.09 
1  30.20 

1  47.93 

2  5.25 
2  22.16 
2  38.62 

2  54.62 

3  10.13 
8  25.14 

8  39.68 

3  53.60 

4  7.02 

4  19.69 

4  32  18 

4  43.87 

4  54.96 

5  5.44 
5  15.29 

5  24^1 

5  33.07 

5  40.96 

5  48.16 

5  54.67 

6  045 

6  5.51 

6  9.82 

6  ia37 

6  16.18 


Dim  for 
1  bour. 


8 

0.803 
0.790 
0.777 

0.762 
0.747 
0.730 

0.ri3 
0.695 
0.676 

0.656 
0.636 
0.615 

0.593 
0.571 
0.548 

0.524 
0.500 
0.478 

0.449 
0.423 
0.396 

0.369 
0.342 
0.314 

0JS86 
0.256 
0.226 

0.195 
0.164 
0.132 
0.099 


16  18.10   0.066 


Sidereal 

Time, 

or 

Riglit  A0oeuiii«»ii 

pr 
2fean  81111. 


h      m       A 

2  89  23.33 
2  48  19.89 
2  47  16.44 

2  51  13.00 
2  55    9.55 

2  59    6.10 

3  3  2.65 
3  6  59.21 
3  10  55.76 

3  14  52.82 
3  18  48.86 
3  22  45.42 

3  26  41.97 
3  30  38.53 
3  84  35.08 

3  38  31.64 
3  42  28.19 
3  46  24.75 

3  50  21.29 
3  54  17.85 

3  58  14.40 

4  2  10.96 
4  6  7.51 
4  10    4.07 

4  14  0.62 
4  17  57.18 
4  il  53.73 

4  26  50.29 
4  29  46.84 
4  88  48.40 
4  37  89.95 


14  41  36.51 


HOTK. — ^Tho  SMDidiameter  for  Moan  Noon  mmj  be  aanimed  the  same  as  that  for  Apparent  Noon* 
— praised  to  the  hoorly  ohaage  of  deolination  indicates  that  sonth  declinations  are  liioieasliifl 


DUt  for  1  hour. 
+9«.a565 
(Table  IIL) 


T 


166 


OCTOBER,  1S79. 


lU, 


AT  GREENWICH  MEAN  NOON. 

1 

1 
1 

• 

THK  SUN'S 

Logarithm 

of  the 

BadivBYector 

of  the 

Sarth. 

Difllfor 
Ihovr. 

Meaa  Tima 

of 
Sidereal  0^. 

I 

Tm$  LGNGITUPB. 

DUCfor 
Ihoar. 

LATITUDB. 

\ 

A' 

1 

274 

O          1         J$ 

187  56    7.1 

56  18.7 

147!68 

+0.98 

0.0002512 

-51.8 

h     m      a 

11  18  45.16 

2 

275 

188  55  10.2 

54  16.7 

147.67 

0.98 

.0001271 

51.7 

11  14  49.26 

3 

276 

189  54  15.6 

53  22.0 

147.77 

0.95 

.0000034 

51.5 

11  10  53.35 

4 

277 

190  53  23.2 

52  29.5 

147.86 

0.87 

9.9998800 

51.3 

11     6  57.44 

5 

278 

191  52  32.8 

51  39.0 

147.95 

0.78 

.9997570 

51.3 

11     3     1.53 

6 

279 

192  51  44.8 

50  50.9 

148.05 

0.66 

.9996343 

51.1 
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22  33  57.71 

1J089 

4  57  11.3 

13.305 

2J 

21     0  20.44 

9.1078 

14  54  34.8 

11.725 

21 

22  35  51.76 

1.8995 

4  43  52.7 

13JM  ' 

22 

21    2  26.73 

9.1019 

14  42  49.5 

11.785 

22 

22  37  45.65 

1.8968 

4  30  33.6 

13.323 

1  23 

21    4  32.67 

9.0061 

14  31     0.6 

11.843 

23 

22  39  39.38 

1.8M9 

4  17  13.9 

134)31 

1  34 

21    6  38.26 

9.0609 

S.14  19    8.3 

11.900 

24 

22  41  32.9a 

1.6018 

8.  4    3  53.8 

134138 

1 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

H«nr. 

BightAaoMMlon. 

Diff. 
Unrlm. 

DedUnation* 

forlm. 

Hour. 

Right  Aacenalon. 

forlm. 

DecUnatloii. 

Dili: 

fiorlm. 

SAT 

URPi 

kY26. 

MONDAY  27. 

• 

h    m      ■ 

• 

—         O        '    ^  "^ 

II 

h     m      ■ 

A 

N.  6  2^  45.4 

II 

0 

22  41  32^ 

IMIB 

S.  4    3  53.8 

13.338 

0 

0  10  50.27 

1.8533 

19.717 

1 

22  43  2640 

1.8805 

3  50  33.3 

13.345 

1 

0  12  41.49 

1.8541 

6  41  27.5 

19j685 

2 

22  45  19.70 

1.8879 

3  37  12.4 

13.350 

2 

0  14  32.76 

1.8548 

6  54    7j6 

19.069 

3 

22  47  12.86 

1.8848 

3  23  51.3 

13.354 

3 

0  16  24.07 

1.8566 

7    6  45.8 

19.619 

4 

22  49    5.89 

1.8898 

3  10  29.9 

13.358 

4 

0  18  15.43 

1.8565 

7  19  21J9 

19.584 

5 

22  50  58.80 

1.8807 

2  57    8.3 

13.361 

5 

020    6.85 

1.8575 

7  31  .55.9 

19.549 

6 

22  52  .51.58 

1.8787 

2  43  46.6 

13.969 

6 

0  21  58.33 

1.8584 

7  44  27.8 

19.51S 

7 

22  54  44.24 

1.8768 

2  30  24.8 

13.363 

7 

0  23  49.86 

1.8594 

7  56  57.5 

13.477 

8 

22  56  36.79 

1.8749 

2  17  ao 

13.364 

8 

0  25  41.46 

1.8606 

8    9  25.0 

19.440 

9 

22  58  29.23 

1.8731 

2    3  41.1 

13.364 

9 

0  27  33.13 

1.8617 

8  21  50.*) 

19.409 

10 

23    0  21.56 

1.8713 

1  50  19.3 

13^)69 

10 

0  29  24.87 

1.8699 

8  34  13.3 

19.363 

11 

23    2  ia79 

1.8096 

1  36  57.6 

13.360 

11 

0  31  16.68 

1.8648 

8  46  33.9 

19.393 

12 

23    4    Sm 

1.R679 

I  23  36.1 

13.357 

12 

0  33    8^7 

li«65 

8  58  52.1 

19JM3 

13 

23    5  57M 

1.8065 

1  10  14.8 

13.353 

13 

0  35    0.54 

1.R66R 

9  11    7.9 

19.949 

14 

23    7  49.89 

1.8651 

0  56  53.8 

13.348 

14 

0  36  52  JS9 

13188 

9  23  21.2 

19J900 

15 

23    9  41.75 

1.8636 

0  43  33.0 

13.343 

15 

0  38  44.72 

1.8696 

9  35  31.9 

19.157 

16 

23  11  33.52 

1.8683 

0  30  12.6 

13J86 

16 

0  40  3a94 

1.6719 

9  47  40.0 

19.114 

17 

23  13  25.22 

1.8610 

0  16  52.7 

13.398 

17 

0  42  29.26 

1.8797 

9  59  45.6 

19U171 

18 

23  15  16^4 

1.8588 

S.  0    3  33.2 

13.391 

18 

0  44  21.67 

1.8749 

10  11  48.5 

19JI95 

19 

23  17    8.39 

1.8567 

N.  0    9  4.5.8 

13.319 

19 

0  46  14.17 

1.8758 

10  23  48.6 

wsm 

20 

23  18  59.88 

1.8576 

0  23    4.2 

13J03 

20 

0  48    a78 

1.8777 

10  35  46.0   wjm 

21 

23  20  51.30 

1.8566 

0  36  22.1 

13J993 

21 

0  49  59.49 

1.8794 

10  47  40.6   11.887 
10  59  32.4    11.838 

N.U  11  2lil    11.780 

22 

23  22  42.67 

1.8557 

0  49  39;3 

13.981 

22 

0  51  52.31 

1J»19 

23 

23  24  33.98 

1UM8 

N.  1    2  55.8 

13.968 

23 

.  0  53  45.23 

1.8888 

SUl 

^DAl 

r  26. 

TUI 

QSDA 

7  28. 

0 

23  26  25.24 

L8540 

N.  1  16  11.5 

19JB56 

0 

0  55  38Jd6 

1.8848 

N.11  23    7.1 

U.740 

1 

23  28  16.46 

1.8538 

1  29  26.5 

13J943 

1 

0  57  31.41 

\jmn 

11  34  50.0 
11  46  29.9 

1UH» 

2 

23  30    7.63 

1.8585 

1  42  40.6 

13iB8 

2 

0  59  24.67 

1.8887 

1L630 

3 

23  31  58.76 

1.8519 

1  55  53.8 

13.913 

3 

1    1  18.05 

1.8807 

11  58   a7 

11.587 

4 

23  33  49.86 

1.8514 

2   9   ai 

13.198 

4 

1    8  11.55 

1.8997 

12    9  40.S 

1L.534 

5 

23  35  40.93 

1.8500 

2  22  17.5 

13.181 

5 

1    5    5.18 

1.8848 

12  21  10.8 

11.489 

6 

23  37  31.97 

1.8605 

2  35  27.8 

13.163 

6 

1    6  58  J3 

1.8968 

12  32  3a] 

1M98 

7 

23  39  22i)9 

1.8508 

2  48  37.0 

13.144 

7 

1    8  52.81 

1.8081 

12  44    2.1 

11.373 

8 

23  41  13.99 

1.8488 

3    1  45.1 

13.196 

8 

1  10  46^ 

1.9013 

12  55  22.8 

11.318 

9 

23  43    4.97 

1.8486 

3  14  52.1 

13.106 

9 

1  12  40.97 

ia)036 

la    6  40.^    1I.9B8  1 

13  17  54J2,  iLflM  1 

10 

23  44  55.94 

1.8484 

3  27  57.8 

13.065 

10 

1  14  35.26 

1.9060 

11 

23  46  46.90 

1.8499 

3  41    2.3 

13.064 

11 

1  16  29.68 

1J088 

13  29    4.7 

11.146 

12 

23  48  37.85 

13489 

3  54    5.5 

130)49 

12 

1  18  24.24 

1J»106 

13  40  11.7 

WMSi 

13 

23  50  28.81 

1.8493 

4    7    7.4 

13U)19 

13 

1  20  18.95 

1.9190 

13  51  15.3 

114198 

14 

23  52  19.77 

1.8493 

4  20    7.8 

19JW5 

14 

1  22  13.80 

1.9153 

14    2  15.1 

10.968 

15 

23  54  10.73 

1.8494 

4  33    6.8 

19.971 

15 

1  24    8.79 

1J»177 

14  13  11.3     10.997 

16 

23  56    1.70 

1.8497 

4  46    4.3 

19.946 

16 

1  26    3i)3 

lUMH 

14  24    3i)    10.840 

17 

23  57  52.69 

1.8498 

4  .59    0.3 

19.890 

17 

1  27  59.22 

1.0998 

14  34  52.8    10.783 

18 

23  59  43.69 

1.8509 

5  11  54.7, 

19.893 

18 

1  29  54.67 

1JI954 

14  45  37.9    10.790 

19 

0    1  34.71 

1.8506 

5  24  47  JS 

19.866 

19 

1  31  50^27 

1.9980, 

14  56  19.2    1OJ056 

20 

0    3  25.76 

1.8511 

5  37  38.6 

19.837 

20 

1  33  46.03 

1.S307; 

15    6  56.6    10.598 

21 

0    5  16.84 

1.8516 

5  50  28.0 

19.808 

21 

I  ,35  4U95 

1.9333 

15  17  30i2   10J97  i 

22 

0    7    7.95 

1.8591 

6    3  15.6 

19.778 

22 

1  37  38.03 

1.9360 

15  27  59.8    10.460 

23 

0    8  59.09 

1.8597 

6  16     1.4 

19.748 

23 

1  39  34.27 

1.9387 

15  38  25.4!  10.303  \ 

24 

0  10  50.27 

1.85:13 

N.  6  28  45.4 

19.717 

24 

1  41  30.67 

1J414 

N.15  48  47.0   10.396 
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1 

j 

GREENWICH  MEAN  TIME. 

m 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Boar. ' 

BightAMenstoD. 

Diff. 
for  1  m. 

Deoliuatioii. 

Diff. 
for  1  m. 

Hoar. 

lUghtAsoeiMioii. 

Dffr. 

forlm. 

DecUnatton. 

Difll 
for  1  m. 

VVEDI 

^E8D 

AY  29. 

FRIDAY  31. 

0 

b    m      s 

1  41  30.67 

8 

1.9414 

N.1.5  48  47.0 

// 
10.396 

0 

h    m      s 
3  18  10.28 

8 

9.0877 

NJ»  3^  21.9 

6J317 

1     1 

I  43  27.24 

1.9443 

15  59    4.5 

10.957 

1 

3  20  15.63 

9.0907 

22  38  31.8 

6.114 

i    ^ 

1  45  2aw, 

1.9469 

16    1)  17.9 

10.188 

2 

3  22  21.16 

9.0936 

22  44  35.6 

6.011 

3 

1  47  20.87 

1.9487 

16  19  27.1 

10.118 

3 

3  24  26.86 

9.0964 

22  50  33.2 

5.908 

4 

1  49  17.94 

1.9597 

16  29  32.1 

10.047 

4 

3  26  32.73 

9.0999 

22  56  24.6 

5.804 

•  5 

1  51  15.19 

1.9550 

16  39  32.8 

9.976 

5 

3  28  S8.77 

9.1091 

23    2    9.7 

5.699 

6 

1  53  12.61 

1.9584 

16  49  29.2 

9.904 

6 

3  30  44.98 

9.1049 

23    7  48.5 

5.594 

7 

1  55  10.20 

1JX»3 

16  59  21.3 

9.831 

7 

3  32  51.36 

9.1077 

23  13  21.0 

5.488 

8 

1  57    7.97 

1.9643 

17    9    8.9 

9.757 

8 

3  34  57.90 

9.1104 

23  18  47.1 

5.389 

9 

1  59    5.92 

1.9679 

17  18  52.1 

9.689 

9 

3  37    4.61 

9.1139 

23  24    a8 

5.975 

10 

2    I    4.04 

ijrm 

17  28  30.8 

9.607 

10 

3  39  11.48 

9.1159 

23  29  20.1 

5.167 

11 

2    3    2.34 

1.9799 

17  38    4.9 

9.531 

11 

3  41  18.51 

9.1186 

23  34  26.9 

54W0 

12 

2    5    0.82 

1.9769 

17  47  34.5 

9.495 

12 

3  43  25.71 

9.1919 

23  39  27S\ 

4.959 

13 

2    6  59.48 

1.9799 

^   17  56  59.5 

9J77 

13 

8  45  33.06 

9.1937 

23  44  21.2 

4.849 

14 

2    8  58.32 

1.9889 

18    6  19.8 

9.998 

14 

3  47  40.56 

9.1963 

23  49    8.4 

4.739 

15 

2  10  57.35 

1.9853 

18  15  a5.3 

9.919 

15 

3  49  48.22 

9.1988 

23  53  49.0 

4.699 

16 

2  12  56.56 

1.8884 

18  24  46.1 

9.140 

16 

3  51  56.02 

9.1313 

23  58  23.0 

4.519 

17 

2  14  55.96 

1.9915 

18  33  52.1 

9M0 

17 

3  54    3.97 

9.1338 

24    2  5a4 

4.401 

18 

2  16  55.54 

1.9946 

18  42  53.3 

8.979 

18 

3  56  12.07 

9.1369 

24    7+1.1 

4.989 

19 

2  18  55.31 

1.9977 

18  51  49.6 

8.887 

19 

3  58  20.31 

9.1385 

24  11  25.1 

4.177 

20 

2  20  55.27 

9.0008 

19    0  40.9 

8.814 

20 

4    0  28.69 

9.1408 

24  15  32.3 

4.064 

21 

2  22  55.41 

9.0099 

19    9  27.3 

8.739 

21 

4    2  37.21 

9.1439 

24  19  32.8 

22 

2  24  55.74 

9.0071 

19  18    8.7 

8.648 

22 

4    4  45.87 

9.1454 

24  23  2a5 

3.838 

23 

2  26  56^26 

9U)109 

N.19  26  45.0 

8JM9 

23 

4    6  54.66 

9.1476 

N.24  27  13.4 

3.794 

THU 

RSD^ 

LY  80. 

SATURDA' 

?,  NC 

)VEMBER 

1. 

0 

1 

2  28  56.96 
2  30  57.85 

9.0139 
9.0164 

N.19  35  16.1 
19  43  42.1 

8.478 
8.390 

0  1      4    9    a58 

1  9.1497 

1  N.24  30  53.4 

1     3.610 

2 

2  32  58i)3 

9.0197 

19  52    2.9 

8.303 

3 

2  35    0.21 

9.09»9 

20    0  18.5 

8J3I6 

4 

2  37    1.68 

9.0960 

20    8  28.8 

8.197 

5 

2  3SI    3.33 

9.0991 

20  16  3a8 

8.038 

PFTA8E8 

OF  T 

HE  MOON. 

6 

7 

2  41     5.17 
2  43    7.20 

9.U399 

20  24  33.4 
20  :«  27.6 

7.948 

9.0354 

7.858 

8 

2  45    9.42 

9.0386 

20  40  16.3 

7.767 

d       Ik     n 

9 

2  47  11.83 

9.0417 

20  47  59.6 

7.675 

(C  Last  Quai 

rter,  . 

U            Mm         Mm 

.    6     1  43 

.2 

10 
11 

;  12 

2  49  14.43 
2  51  17J21 
2  53  20.18 

9.0448 
9.0479 
9.0511 

20  55  37.3 

21  3    9.4 
21  10  36.0 

7.589 
7.489 
7.396 

#   New  Moo 
}>   First  Qua 

n,     . 
rter, . 

.  15    3    9 
.  21  18  18 

.0 
.9 

13 

2  55  23.34 

9.0549 

21  17  56.9 

7.301 

O  FullMooB 

I,.     . 

.  29  14    9 

.4 

14 
15 

2  Sf7  26.69 
2  59  30.22 

9.0573 
9.06O4 

21  25  12.1 
21  32  21.5 

7.906 
7.109 

16 

3    1  33.94 

9.0635 

21  39  25.2 

7.019 

d      1 

[ 

17 

3    3  37.84 

9U)666 

21  46  23.0 

6.915 

C  Apogee,. 
<C   Perigee,. 
<L  Apogee,. 

9     . 

.    .     3  21 

.3 

18 

19 

3    5  41.93 
3    7  46.20 

9.0697 

ajnvr 

21  53  15.0 

22  0    1.1 

6.817 
6.719 

•     . 

.     .    16    4 
.    .   81    8 

u8 
1.1 

20 

3    9  50.65 

9.0757 

22    6  41.3 

6.690 

.     • 

21 

3  11  55.29 

9.0788 

22  13  15.5 

6.590 

22 

3  14    0.11 

9.0818 

'^2  19  43.7 

6.419 

K 

23 

3  16    5.11 

9.0847 

22  26    5.8 

6.318 

24 

3  18  10.28 

9U)8n 

N.22  32  21.9 

6.917 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Star's  Kama 

RL. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Ilfh 

of 

Vlh. 

of 

ixi». 

of 

1 

Position. 

DifT. 

Diir. 

Diif. 

IMff. 

Fomalhaut 

W. 

O         /       /' 

54    1  45 

3694 

55  19  53 

3608 

56  38  19 

3593 

0            f          M 

57  57    1 

3580 

Jupiter 
dPegasi 

W. 

46  42    3 

9981 

48  12  38 

9986 

49  43    7 

9999 

51  13  30 

9997 

w. 

31  21  48 

3580 

32  40  44 

8540 

34    024 

3505 

35  20  43 

9f74 

Mars 

E. 

38  44  16 

3rM9 

37  15  29 

8079 

35  46  54 

3U0O 

34  18  32 

8100 

Aldebarau 

E. 

48  45  46 

3089 

47  17  14 

8098 

45  48  55 

3104 

44  20  50 

3115 

• 

Pollux 

E. 

90  32  31 

3015 

89    237 

3091 

87  32  50 

8087 

86    3  11 

3033 

3 

Fomalhaut 

W. 

64  33  39 

8539 

65  53  28 

8595 

e7  13  24 

3580 

68  33  26 

3515 

Jupiter 

a  recasi 
Aldebarau 

W. 

58  43  54 

3091 

60  13  41 

3995 

61  43  23 

3099 

63  13    0 

30^ 

W. 

42    9  29 

3379 

43  32  17 

3368 

44  55  21 

3347 

46  18  38 

8337 

E. 

37    4  11 

3183 

35  37  42 

3900 

34  11  33 

3918 

32  45  45 

807 

PoUux 

E. 

78  86  44 

3061 

77    7  47 

3687 

75  38  57 

3079 

74  10  13 

8078 

3 

Fomalhaut 

W. 

75  14  51 

• 

8497 

76  35  19 

8405 

77  55  49 

3488 

79  16  21 

8491 

Jupiter 
a  Pegaai 

W. 

70  39  58 

3050 

72    9    4 

3068 

73  38  11 

3056 

75    7  14 

8069 

W. 

53  17  41 

8999 

54  41  54 

3994 

56    6  13 

3988 

57  30  38 

8963 

flatum 

W. 

32  41  36 

3167 

»1    8  25 

8160 

35  35  22 

3154 

37    226 

3M9 

PoUux 

E. 

66  48    0 

3100 

66  19  52 

3108 

63  51  46 

3197 

62  23  45 

3110 

4 

Jupiter 
a  Pegasi 

W. 

82  31  55 

3065 

84    0  47 

8066 

85  29  38 

3067 

86  58  28 

3066 

W. 

64  34    1 

3964 

65  58  55 

3960 

67  23  54 

39S6 

68  48  57 

8859 

Saturn 

W. 

44  19    7 

3199 

45  46  41 

8196 

47  14  19 

3198 

48  42    1 

8119 

a  Arietis 

W. 

20  57  23 

3910 

22  23  20 

8195 

23  49  35 

8189 

25  16    6 

3171 

Pollux 

E. 

55    4  38 

3194 

53  36  56 

8197 

52    9  19 

3199 

50  41  45 

8181 

Reguhifi 

E. 

91  50  48 

3087 

90  22  23 

3068 

88  53  59 

3088 

87  25  35 

8867 

Suif 

E. 

134  27  59 

8489 

133    7  23 

8468 

131  46  47 

3488 

130  26  10 

8487 

5 

Jupiter 

W. 

94  22  52 

3061 

95  51  50 

3058 

97  20  50 

3056 

96  49  54 

3008 

Saturn 

W. 

56    1  34 

310] 

57  29  42 

3096 

68  57  56 

8099 

60  26  15 

3067 

a  Arietis 

W. 

32  31  27 

3139 

33  58  58 

3194 

35  26  38 

3118 

36  54  26 

3111 

Pollux 

E. 

43  24  25 

8139 

41  57    3 

3140 

40  29  42 

3148 

39    223 

3143 

Regulus 

E. 

80    3  22 

3089 

78  34  50 

3078 

77    6  15 

3077 

75  37  37 

8073 

Sun 

E. 

123  42  36 

3476 

122  21  45 

8479 

121    0  50 

3468 

119  39  51 

8464 

6 

Saturn 

W. 

67  49  28 

3059 

69  18  28 

8668 

70  47  37 

8045 

72  16  54 

8088 

a  Arietis  ^ 

W. 

44  15  29 

3097 

45  44    7 

8968 

47  12  55 

8061 

48  41  52 

8068 

Mars 

W. 

21  32  59 

3196 

22J59  13 

3179 

24  25  56 

8149 

25  53    6 

8198 

PoUux 

E. 

31  46  24 

3157 

30  19  23 

8168 

28  52  88 

3166 

27  25  40 

3176 

Regulus 

E. 

68  13  17 

3059 

66  44    9 

3046 

65  14  53 

8038 

63  45  29 

8033 

Sun 

E. 

• 

112  53  38 

3436 

111  32    5 

3431 

110  10  24 

3493 

108  48  34 

3416 

7 

Saturn 

W. 

79  45  47 

9994 

81  16    7 

9985 

82  46  39 

9975 

84  17  23 

9865 

a  Arietis 

w. 

56    9  19 

wfr 

57  39  23 

9897 

59    9  40 

9985 

60  40  11 

9875 

Mars 

w. 

33  14  25 

8046 

34  43  41 

3031 

36  13  15 

3016 

37  43    8 

3801 

Aldebarau 

w. 

24  46  57 

3981 

26  11  31 

3949 

27  36  51 

3906 

29    2  53 

8173 

Regulus 

E. 

56  1G20 

9994 

54  46    0 

9985 

53  15  29 

9976 

51  44  46 

9806 

Sun 

E. 

101  57    8 

3379 

100  34  20 

3861 

99  11  19 

3350 

97  48    5 

ass 

8 

«  ArietiH 

W. 

68  16  19 

9914 

69  48  20 

9991 

71  20  38 

8887 

72  53  13 

9073  i 

Mars 

W. 

45  17  12 

9995 

46  48  59 

9910 

48  21    5 

9884 

49  53  31 

9878  1 

Aldcbandi 

*W. 

36  21  55 

3049 

37  51  16 

3018 

39  21    6 

9997 

40  51  23 

9975  : 

Regulus 

E. 

44    7  59 

9919 

42  35  56 

990O 

41    3  37 

9888 

39  31    3 

9676  ' 

Sun 

E. 

90  48  31 

3976 

89  23  51 

3989 

87  58  55 

3947 

86  33  42 

8038 

XIV. 
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] 

FonalUaut 

W. 

mis  Si 

3W8 

6^35    6 

3fiS7 

61  54  27 

3M8 

6J  Id56 

3UB 

Jwpiter 
afegam 

w. 

52  43  47 

3008 

54  13  57 

3000 

55  44    3 

57  14     1 

3010 

w. 

36  41  36 

3447 

38    2  59 

39  34  47 

3M6 

40  46  58 

Mara 

E. 

33  50  23 

31  39  27 

3IS3 

39  54  45 

28  27  19 

E. 

42  52  59 

3ias 

41  25  23 

39  58    2 

3154 

38  30  58 

3168 

Pollux 

E. 

84  33  38 

83    4  14 

3Mt 

81  31  57 

80    5  47 

3aes 

3 

Fomalhaut 

W. 

68  53  34 

3S10 

71  13  47 

UOS 

72  34    5 

U03 

73  54  36 

3490 

Aldi£ai>ii 

W. 

64  43  32 

3007 

66  il  59 

3041 

67  41  31 

3044 

69  10  39 

W. 

47  43    7 

49    5  47 

50  39  37 

51  53  35 

330S 

E. 

31  20  20 

29  55  20 

28  30  48 

27    6  47 

3338 

PoUnx 

E. 

73  41  36 

am 

71  13    4 

3067 

08  44  36 

Ml 

68  16  17 

MOO 

3 

FonuiUiatit 

W. 

80  36  55 

MM 

81  57  30 

3«e> 

88  18    7 

3*88 

84  38  45 

3487 

i"fc 

W. 

7fi  ne  14 

78    5  19 

3009 

79  34    8 

81    3    3 

SMS 

w. 

56  55    9 

am 

60  19  45 

am 

fll  44  36 

am 

63    9  11 

39ff7 

Swini 

w. 

38  29  3G 

SIM 

39  56  59 

3140 

41  34  13 

3137 

42  SI  38 

Pollux 

E. 

60  55  48 

59  97  56 

58    0    5 

3iie 

56  33  18 

:«199 

4 

i"C 

W. 

86  37  19 

30(H 

8!}  56  10 

3oes 

91  25    2 

3004 

93  53  56 

30sa 

W. 

70  14    5 

3M8 

71  39  17 

3M 

73    4  33 

3941 

74  39  53 

Saturn 

W. 

50    9  47 

3llt 

51  37  37 

31 » 

53    532 

3iOS 

54  33  31 

3I0S 

uAriods 

W. 

36  43  50 

3103 

28    945 

29  36  50 

31     4    4 

3138 

Pollux 

E. 

49  14  13 

47  4G43 

46  19  15 

44  51  4^ 

3138 

Reguhis 

E. 

85  57  10 

3*87 

84  38  44 

auBJ 

83    0  16 

3060 

81  31  51 

3084 

dun 

E. 

138    5  31 

346* 

127  44  51 

H84 

136  34    8 

3481 

135    3  34 

3479 

A 

Jupiter 

W. 

100  19    S 

3D49 

101  48  14 

3D4t 

103  17  31 

3041 

104  46  53 

3037 

Satum 

W. 

61  54  41 

63  23  13 

64  51  51 

3071 

66  20  36 

uArietia 

w. 

38  22  2S 

3S»50  26 

31W7 

41  18  39 

3081 

42  47    & 

3064 

Pollu. 

E. 

37  35    f 

3119 

36    7  51 

3148 

34  40  38 

33  13  30 

Kegulua 

E. 

74    8  55 

SOW 

72  40    8 

3oa 

71  11  16 

3001 

69  43  19 

Svi 

E. 

116  18  47 

1 16  57  38 

3445 

115  36  34 

3430 

lU  15    4 

344S 

6 

Satum 

W. 

73  46  20 

303D 

75  15  56 

^ 

76  45  43 

3013 

78  15  39 

3004 

a  Arietie 

w. 

50  11    0 

3044 

51  40  16 

3D3S 

S3    8  47 

3096 

54  39  37 

Mara 

w. 

27  20  40 

28  48  35 

30K 

30  16  51 

31  45  28 

Pollux 

E. 

25  59    3 

3IW 

24  39  3(1 

3190 

23    625 

3915 

21  40  84 

3937 

Regulue 

E. 

62  15  57 

atw 

60  46  17 

3019 

58  16  38 

57  46  2^ 

8d* 

E. 

107^30 

3*08 

106    4  99 

3400 

104  42  13 

3391, 

103  19  45 

3369 

7 

Sntuni 

W. 

85  48  20 

aK4 

fe7  19  31 

ma 

88  50  56 

W3I 

90  33  36 

9019 

a  Arietia 

w. 

62  10  55 

3964 

63  41  53 

UKa 

65  13    6 

66  44  34 

9097 

Mare 

w. 

m  13  19 

aoee 

40  43  49 

42  14  38 

99S7 

43  45  45 

9041 

AMebaran 

w. 

30  29  34 

31  56  51 

33  34  41 

3090 

31  53    3 

ReRulud 

E. 

50  13  51 

as&fl 

48  43  43 

9040 

47  11  22 

9935 

45  39  48 

3994 

Son 

E. 

96  24  36 

3397 

95    0  58 

33IS 

9337    4 

93  12  55 

8 

.a  Arietta 

W. 

74  96    6 

afsa 

75  59  18 

9344 

77  33  49 

aaea 

79    6  39 

9814 

Mans 

w. 

51  26  18 

aeKt 

53  59  96 

.54.32  55 

9896 

56    0  46 

9611 

AldeUaran 

w. 

42  32    7 

9DM 

43  5:)  17 

9933 

45  34  54 

46  56  57 

9893 

RcKllluN 

E. 

37  58  13 

oew 

36  25    7 

9050 

34  51  44 

9836 

33  16    5 

9695| 

SCH 

E. 

65    6  11 

83  43  22 

3109 

89  16  15 

31SS 

80  49  49 

3189 
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GREEINWICH  MEAN  TIME. 

• 

LUNAR  DTRTANCE8. 

9 

Star'n  Name 

and 

PodtioD. 

Noon. 

P.L. 

of 

Diff. 

lllb 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 
Diff. 

Mars 

Aldebaran 

Regulus 

Sun 

W. 
W. 
E. 
E. 

O           /         // 

57  40  59 
48  29  25 
31  44    9 
79  23    3 

9794 
S873 
9819 
315a 

O            1        If 

59  15  35 
50    2  19 
30    9  57 
77  .55  57 

9777 
9859 
9799 
3J36 

O           /        /» 

60  50  33 
51  35  39 
28  35  28 

76  28  31 

97S0 
9839 
9786 
3119 

62  2555 
53    9  25 
27    0  42 
75    0  44 

9741 
9619 
9n4 
3101 

10 

Mars 

Aldebaran 

Pollux 

Sun 

W. 
W. 
W, 
E. 

70  28  44 
61    4  45 
19  28    8 
67  36  19 

9649 
9713 
9911 
3009 

72    6  32 
62  41    8 
21     0  13 
66    6  17 

9630 
9693 
9855 
9990 

73  44  46 
64  17  57 
22  33  29 
64  .35  52 

9610 
9673 
9806 
9971 

75  23  27 
65  55  13 
24    7  46 
63    5    3 

9591 
9663 
9786 
9959 

11 

• 

Mars 

Aldebaran 

Pollux 

Sun 

W. 
W. 
W. 
E. 

88  43  31 
74    8  19 
32  11  41 
55  24  52 

9494 
9!>53 
9601 

85  24  53 
75  48  18 
33  50  35 
.53  51  35 

9475 
9534 
9573 
9836 

87    6  42 
77  28  44 
35  30    7 
52  17  54 

9455 
9515 
9547 
9817 

88  48  58 
79    9  37 
37  10  15 
50  43  48 

9436 

9495 

9999 

.  3796 

12 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

87  40  46 
45  39  24 
42  47  10 

9401 
9406 
9707 

89  24  20 
47  22  50 
41  10  :)9 

9389 
9385 
9690 

91    8  20 
49    6  46 
39  33  46 

9965 
9364 
9674 

92  .52  45 
50  51  12 
37  56  31 

1 

9948  1 

9345 

9058 

17 

Sun 

a  Aquilie 

Jupiter 

W. 

E. 

E. 

26  47  37 

74  47    1 

102  42  42 

9400 
9698 
9097 

28  31  12 

73    8  44 

100  49  50 

9397 
9646 
9033 

30  14  51 
71  30  52 
98  57    7 

9396 
9666 
9040 

.31  58  31 
69  53  27 
97    4  35 

3398 
9688   1 
9047   . 

18 

Sun 

a  Aquilw 

Jupiter 

W. 

E. 

E. 

40  35  34 
61  54  50 
87  44  55 

9497 
9836 
9000 

42  18  31 
60  21  11 
85  53  41 

9436 
9876 
9101 

44    1  15 

58  48  22 
84    2  41 

9445 

9919 
9113 

45  43  46 
57  16  27 
82  12    4 

j 
9455 
9965 
9194 

19 

Sun 

a  Aquilfn 

Fomaihaut 

Jupiter 

a  regasi 

W. 

E. 

E. 

E. 

E. 

54  12  24 
49  52  52 

72  34  26 

73  3  23 
92  37  44 

9516 
3969 
9640 
9188 
9331 

55  ra  15 
48  27  56 

70  56  23 

71  14  38 
90  52  30 

9530 
3338 
9664 
9909 
9345 

57  33  47 

47    4  28 
69  18  55 
69  26  14 
89    7  36 

9544 
3499 
9689 
9917 
9359 

59  13  59 
45  42  36 
67  42    1 
67  38  12 
87  23    2 

9659 
3514 
9716 
9933 
9373 

20 

Sun 
Antares 
Jupiter 
Fomaihaut 
a  Pegasi 

W. 
W. 

E. 
E. 
E. 

67  29  54 
26  18  12 

58  43  41 

59  47    7 
78  45  41 

9635 
9309 
9310 
9876 
9454 

69    8    1 
28    4    8 
56  57  56 
58  14  17 
77    3  23 

9651 
9317 
9396 
9914 
9471 

70  45  47 
29  49  43 

55  12  34 

56  42  16 
75  21  29 

9667 
9339 
9349 
9954 
9489 

72  23  11 
31  34  56 
53  27  36 
55  11     5 

73  40    0 

9884 
9346 
9359 
9997 
9507    , 

21 

Sun 

Antares 

Jupiter 

Fomaihaut 

a  Pegasi 

Saturn 

W, 

W. 

E. 

E. 

E. 

E. 

80  24  43 
40  15  34 
44  48  50 
47  49  39 
65  19  11 
83    0  11 

9766 
9493 
9445 
3959 
9605 
9437 

81  59  56 
41  58  36 
43    6  19 
46  24  39 
63  40  23 
81  17  29 

9789 
2438 
9469 
3394 
9896 
9454 

a3  34  47 
43  41  16 
41  24  12 
45    0  55 
62    2    4 
79  35  11 

9798 
9414 
9480 
3394 
9648 
9470 

85    9  17 
45  23  m 
.39  42  30 
43  38  32 
60  24  14 
77  53  15 

9615   , 
9469 
9498    ; 
3471    ! 
9670    , 
9485    1 

22 

Sun 
Antares 
a  Pegasi 
Saturn 
a  Arietis 

W. 

W. 

E. 

K. 

E. 

92  56  29 
53  49  5J 
52  22  42 
69  29    2 
94     4  16 

989tf 
9543 
9791 
9564 
9559 

94  28  53 
55  30    4 
50  48    2 
67  49  17 
92  24  25 

9919 

9557 
98  J  7 
9579 
9574 

96    0  57 
,57    9  58 
49  13  56 
66    9  53 
90  44  54 

9997 
9579 
9e44 

9594 
9588 

97  32  42 

.58  49  32 
47  40  25 
64  .30  50 
89    5  42 

9949 
2586   t 
9873   1 

9610 ; 

9601 

23 

Sun 

W. 

105    6  40 

3017 

106  36  32 

I 

3031 
1 

108    6    6 

3045 

109  :35  23 

3QS0 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAE  DIRTANCES. 

« 

■si 

P 
9 

1 

Star's  Name 
and            M 
Poaition. 

Midnight. 

P.L. 

of 
Dlff. 

XVh. 

P.L. 

of 
Diff. 

XVlUb 

P.L. 

of 

DiflF. 

XXlh. 

* 

P.L. 

of 

Bifl. 

Mars 

Aldebaraii 

Regulus 

Sun 

W. 
W. 
E. 
E. 

O           /        /' 

64     1  40 
54  43  37 
25  25  40 
73  32  36 

97S3 
9799 
3763 
3083 

C              /     // 

65  37  49 
56  18  15 
23  50  24 
72    4    6 

9706 
9779 
9TS9 
3066 

Off 

67  14  23 
57  53  19 
22  14  53 
70  35  13 

9687 

9753 
9743 
3047 

68  51  21 
59  28  49 
20  39  10 

69  5  58 

9068 
9733 
9735 
3097 

10 

Mara 

Aldebaran 

Pollux 

Suit 

W. 
W. 
W. 
E. 

77    2  35 

67  32  56 
25  42  59 
61  33  50 

9579 
9633 
9797 
9933 

78  42    9 
69  11    6 
27  19    3 
60    2  13 

9653 
9613 
9699 
9913 

80  22    9 
70  49  43 
28  55  53 
58  30  11 

9533 
9593 
9660 
9694 

82    2  36 
72  28  47 
30  33  26 
56  57  44 

9513 
9573 
9699 
9874 

11 

Mara 

Aldebaitui 

Pollux 

•Sun 

W. 
W. 
W. 
E. 

90  31  42 
80  50  57 
38  50  5^ 
49    9  17 

9417 
9476 
9497 
9779 

92  14  53 
82  32  44 
40  32  15 
47  34  22 

9396 
9457 
9473 
9760 

98  58  31 
84  14  58 
42  14    6 
45  59    2 

9378 
9438 
9450 
9749 

95  42  37 
85  57  39 

43  56  29 

44  23  18 

9359 
9419 
9498 
9794 

12 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

94  37  35 
52  36    6 
36  18  55 

9330 
9395 
9643 

96  22  51 
54  21  2ii 
34  40  59 

9313 
9306 
9699 

98    8  31 
56    7  20 
33    2  44 

9998 

9987 
9616 

99  54  34 
57  53  38 
31  24  11 

9989 
9969 
9604 

17 

1 

Sun 

a  AquiliB 

Jupiter 

W. 

E. 

E. 

33  42    9 
68  16  31 
95  12  14 

9401 
9713 
9054 

35  25  42 

66  40    8 
93  20    4 

9406 
9741 
9063 

37    9    8 
65    4  22 
91  28    7 

9419 
9770 
9079 

38  52  26 
63  29  15 
89  36  24 

9419 
9809 
9081 

18 

Sun 

a  Aquilie 
Jupiter 

W. 

E. 

E. 

47  26    2 
55  45  30 
80  21  42 

9466 
3014 
9136 

49    8    3 
54  15  35 
78  31  38 

9478 
3069 
9149 

50  49  47 
52  46  47 
76  41  53 

9490 
3X98 
9169 

52  31  14 
51  19  11 
74  52  28 

9509 
3199 
9175 

19 

Sun 

a  Aquilse 

Fomalhaut 

Jupiter 

a  Pegasi 

W. 

K. 

E. 

E. 

E. 

60  53  51 
44  22  27 
66    5  43 

65  50  as 

85  38  49 

9573 
3615 
9745 
9947 
9389 

62  33  23 
43    4    9 
64  30    3 
64    3  16 
83  M  58 

9588 
3797 
9775 
9969 
9404 

64  12  35 
41  47  50 
62  55    2 
62  16  21 

82  11  29 

9604 
3850 
9807 
9978 
9490 

65  51  25 
40  33  39 
61  20  43 
60  29  49 
80  28  23 

9619 
3986 
9840 
9994 
9437 

20 

1 

Sun 
Antares 
Jupiter 
Fomalhaut 
a  P«gasi 

W. 

W. 

E. 

E. 

E. 

74    0  13 
33  19  48 
51  43    2 
53  40  48 
71  58  57 

9700 
9363 
9375 
3043 
9596 

75  36  53 
35    4  18 

49  58  52 
52  11  28 

70  18  20 

9716 
9378 
9393 
3091 
9545 

77  13  11 

36  48  25 
48  15    7 
50  43    7 
68  38  10 

9739 
9393 
9410 
3143 
9565 

78  49    8 
38  32  10 
46  31  46 
49  15  50 
m  58  27 

9749 
9408 
9497 
31!)8 
9585 

21 

Sun 

Antares 

Jupiter 

Fomalhaut 

a  Pegasi 

Saturn 

W. 

W. 

E. 

E. 

E. 

E. 

86  43  25 
47    5  31 
38    1  14 
42  17  35 

58  46  54 
76  11  41 

9839 
9484 
9516 
3355 
9699 
9501 

88  17  12 
48  47    7 
36  20  23 
40  58  11 
57  10    4 
74  30  29 

9848 
9499 
S535 
3646 
9715 
9516 

89  50  38 
50  28  22 
34  39  58 
39  40  26 
55  33  44 
72  49  38 

9863 
9513 
9554 
3746 
9739 
9539 

91  23  44 

52  9  17 

as  0  0 

38  24  27 

53  57  56 
71    9    9 

9880 
9598 
9574 
3856 
9765 
9548 

22 

Sun 
Antares 
a  Pegasi 
Saturn 
a  Arietis 

W. 

W. 

E. 

E. 

E. 

99    4    8 
60  28  46 
46    7  31 
6^  52    8 
87  26  49 

9958 
9600 
990S 
909i> 
9616 

100  35  14 
62    7  41 
44  35  16 
61  13  47 

85  48  16 

9973 
9613 
9935 
9640 
9630 

102    6    1 
63  46  18 
43    3  42 
59  35  47 
84  10    2 

9967 
9696 
9969 
9656 
9643 

103  36  30 
65  24  37 
41  32  51 
57  58    8 
82  32    6 

3009 
96^0 
3007 
9671 
9657 

23 

Sun 

W. 

111    4  23 

3079 

112  33    7 

3086 

114    1  34 

3100 

115  29  44 

3113 

1 
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XTn. 


GREENWICH  MEAN  TIME. 

1 

LUNAB  DISTANCES. 

^5 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

llPi. 

of 

VP>. 

©Iff. 

IXi»- 

of 

33 

Position. 

Biff. 

Diff. 

Diff. 

An  tares 

W. 

O           /        /» 

67    3  37 

9654 

O           /         /' 

68  40  19 

9666 

O           /         /» 

70  17  44 

9679 

71  54  5B 

9699 

Saturn 

E. 

56  30  49 

S686 

54  43  51 

9701 

53    7  13 

9717 

51  30  56 

9rJ9 

a  Arietis 

E. 

80  54  38 

9670 

79  17    8 

9684 

77  40    6 

9696 

76    3  31 

9710 

Mara 

E. 

101  55  36 

9569 

100  16  36 

9601 

98  37  33 

9619 

96  58  54 

90M 

34 

Suif 

W. 

116  57  38 

3195 

118  35  17 

3138 

119  53  41 

3150 

131  19  50 

3169 

Antares 

W. 

79  56  37 

9750 

81  33    0 

9769 

83    7  18 

3779 

84  43  33 

9784 

a  Aquilffi 

W. 

37    3  39 

4758 

138    3  40 

4696 

39    5  43 

4611 

40    9  34 

4409 

Saturn 

E. 

43  34  38 

9811 

43    0  35 

9898 

40  36  33 

9845 

38  53    3 

9809 

a  Arietis 

E. 

68    3  48 

8770 

66  38  41 

3789 

64  53  49 

9793 

63  19  13 

9805 

Mare 

E. 

88  49  33 

9679 

87  13  34 

9689 

85  a5  30 

9699 

83  58  49 

9709 

Aldebaran 

£. 

100  38    ] 

'9809 

99    3  36 

9813 

97  39  35 

9694 

95  55  38 

9834 

35 

a  Aquiles 

W. 

45  48    5 

4049 

46  59    3 

3990 

48  10  53 

3945 

49  33  36 

9004 

a  Arietis 

E. 

55  39  43 

9859 

53  56  31 

9869 

53  33  33 

9879 

50  50  46 

9880 

Mars 

E. 

75  58  38 

9756 

74  33  13 

9765 

73  47  58 

9773 

71  13  55 

9789 

Aldebaran 

E. 

88    8  57 

9883 

86  36  16 

9899 

85    3  47 

9909 

83  31  31 

9919 

36 

a  AquilsB 

W. 

55  35  34 

3750 

56  51  38 

3798 

58    7  45 

3709 

59  34  33 

3691 

a  Arietis 

E. 

43  10    7 

9999 

41  38  37 

9949 

40    7  30 

9959 

38  36  16 

9969 

Mai's 

E. 

63  30  30 

9891 

61  46  19 

9898 

60  13  38 

9835 

58  38  46 

9843 

Aldebaraii 

E. 

75  53  58 

9954 

74  31  48 

9969 

73  50  48 

9971 

71  19  59 

9979 

37 

a  AquilsB 

W. 

65  51  43 

3695 

67    9  49 

3617 

68  38    5 

3610 

69  46  39 

9693 

Fomalhaut 

W. 

41  35    9 

4007 

43  36  43 

3953 

43  49    8 

3906 

45    3  33 

3863 

Jupiter 

W. 

33  46  43 

3003 

34  16  53 

3005 

35  46  58 

3008 

37  17    1 

3011 

Mare 

E. 

50  53  33 

3876 

49  19  43 

9683 

47  47    3 

9800 

46  14  31 

S896 

Aldebaran 

E. 

63  48  33 

3018 

63  18  33 

3096 

60  48  53 

3034 

59  19  33 

3049 

38 

a  AquilsB 

W. 

76  30    3 

3581 

77  38  58 

3578 

78  57  56 

3S77 

80  16  55 

3577 

Fomalhaut 

W. 

51  18    8 

3705 

53  34  50 

3669 

53  51  56 

3661 

55    9  35 

3649 

Jupiter 
a  regasi 

W. 

44  46  16 

8097 

46  15  55 

3031 

47  45  39 

3035 

49  14  59 

3039 

W. 

38  37  13 

3707 

3J)  53  53 

3648 

31  11  34 

3598 

33  30  10 

3Ki6 

Mara 

E. 

38  a3  54 

9998 

37    3  11 

9935 

35  30  37 

9943 

33  59  13 

9951 

Aldebaran 

E. 

51  54  17 

3089 

50  35  45 

3091 

48  57  34 

3100 

47  39  14 

3109 

39 

Fomalhaut 

W. 

61  41  18 

3579 

63    0  33 

3561 

64  19  40 

'    3551 

65  39    8 

3543  ' 

Jupiter 

W. 

56  41  36 

3054 

58  10  33 

3057 

59  39  34 

3061 

61    8  33 

3064 

a  regasi 
Aldebaran 

W. 

39  13  58 

3414 

40  34  59 

3395 

41  57  31 

-    3378 

43  30    3 

3363 

E. 

40  11  14 

3159 

38  44  16 

3171 

37  17  33 

3184 

35  51    4 

3198 

Pollux 

E. 

81  49  13 

3065 

80  30  31 

3069 

78  51  33 

3073 

77  33  50 

3076 

30 

Fomalhaut 

W. 

73  18  ;30 

3511 

73  38  43 

3507 

74  58  58 

3503 

76  19  19 

3500  : 

Jupiter 

W. 

68  33  31 

30T7 

70     1    9 

3078 

71  39  45 

3080 

73  58  19 

3083  1 

Of  Pegasi 

W. 

50  17  14 

3309 

51  41  15 

3301 

53    5  35 

3894 

54  39  43 

3Sb8  ! 

Saturn 

W. 

31  31     6 

3173 

33  57  47 

3166 

34  34  37 

3158 

35  51  36 

3159  1 

Pollux 

E. 

70    0  30 

3093 

68  33    3 

3096 

67    3  48 

3100 

65  35  38 

3103  ' 

31 

Fomalhaut 

W. 

83     1  48 

3489 

84  33  34 

3488 

85  43    1 

3488 

87    339 

9487 

Jupiter 

W. 

80  30  33 

3091 

81  48  54 

3099 

83  17  14 

3093 

84  45  33 

3098 

a  Pegasi 

W. 

61  33  56 

3963 

63  57  51 

3959 

64  33  51 

3955 

65  47  55 

3959 

Saturn 

W. 

43    8    8 

3130 

44  35  41 

3137 

46    3  18 

3194 

47  30  58 

3199 

Pollux 

b:. 

58  15  43 

3117 

56  47  53 

3119 

55  30    7 

3199 

5a  53  34 

3194 

xvm. 
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GREEINWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCES. 

u 

Stor'A  Name 

P.L. 

w      '■■  - 

P.L. 

P.L. 

P.L 

^1 

and 

Midnight 

of 

XVJ». 

of 

XVUlh. 

of 

XXP«. 

of 

23 

Poution. 

l>lff. 

Diff. 

Diff. 

Biff. 

Aiitares 

W. 

73  31  43 

9704 

O          1     -  II 

75    8  17 

2716 

O           /        // 

76  44  36 

2798 

78  20  39 

2739 

Saturn 

E. 

49  54  59 

9748 

48  19  23 

9763 

46  44    7 

9779 

45    9  12 

2795 

a  Arietis 

E. 

74  26  54 

9799 

72  50  44 

2735 

71  14  50 

2746 

69  39  11 

9758 

Mars 

E. 

95  20  31 

9635 

93  42  24 

9646 

92    4  32 

9657 

90  26  55 

2668 

24 

Sun 

W. 

122  46  44 

3174 

124  13  24 

3186 

125  39  50 

3198 

127    6    2 

3909 

Antares 

W. 

86  17  11 

9794 

87  51  47 

9804 

89  26  10 

9814 

91     0  20 

2823 

a  Aquils 

W. 

41  14  37 

4318 

42  21  13 

4937 

43  29    4 

4165 

44  38    3 

4100 

Saturn 

E. 

37  19  56 

9880 

35  47  12 

9900 

34  14  53 

9990 

32  42  59 

2941 

a  Arietis 

E. 

61  44  50 

9615 

60  10  42 

9897 

58  36  49 

9837 

57    3    9 

2648 

Mars 

E. 

82  22  21 

9719 

80  46    6 

9799 

79  10    4 

9738 

77  34  15 

2747 

Aldeboran 

E. 

94  21  44 

3844 

92  48  13 

2854 

91  14  55 

9864 

89  41  50 

2873 

25 

a  Aquilie 

W. 

50  36  42 

3866 

51  50  36 

3839 

53    5    5 

3809 

54  20    5 

3774 

a  Arietis 

E. 

49  18  13 

9899 

47  45  53 

9900 

46  13  45 

9919 

44  41  50 

2998 

Mars 

E. 

69  38    3 

9789 

68    3  21 

2798 

66  28  50 

9606 

64  54  30 

2814 

Aldebarau 

E. 

81  59  27 

9990 

80  27  34 

9998 

78  55  51 

9937 

77  24  19 

9946 

26 

a  Aquilae 

W. 

60  41  20 

3675 

61  58  34 

3661 

63  16    3 

3648 

64  33  46 

3635 

a  Arietis 

E. 

37    5  24 

9979 

35  34  45 

9990 

34    4  20 

3001 

32  34    9 

3013 

Mars 

E. 

57    5  14 

9850 

55  31  51 

9856 

53  58  36 

9863 

52  25  30 

9869 

Aldebaran 

K 

69  49  20 

9987 

68  78  51 

2995 

€6  48  32 

3003 

65  18  23 

3ll0 

27 

a  AquilflB 

W. 

71    5    1 

3597 

72  23  39 

3591 

73  42  23 

3587 

7.1    1  11 

3584 

Fomalhaut 

W. 

46  16  19 

3834 

47  30  56 

3790 

48  46    8 

3759 

50    1  53 

3730 

Jupiter 

W. 

38  47    0 

3014 

40  16  55 

3018 

41  46  46 

3021 

43  16  33 

3024 

Mars 

E. 

44  42    7 

9909 

43    9  51 

9909 

41  37  44 

9916 

40    5  45 

2999 

Aldebaran 

E. 

57  50    2 

3050 

56  20  51 

3058 

54  51  50 

3066 

53  22  59 

3073 

28 

ce  AquilflB 

W. 

81  35  54 

3576 

82  54  54 

3577 

84  13  53 

3578 

85  32  51 

3580 

Fomalhaut 

W. 

56  27  14 

57  45  22 

3610 

59    3  46 

3506 

60  22  25 

3583 

Jupiter 
a  Pegasi 

W, 

50  44  24 

30^9 

52  13  45 

3045 

53  43    2 

3048 

55  12  16 

3051 

W. 

33  49  32 

3590 

35    9  34 

3488 

36  30  12 

3460 

37  51  21 

3435 

Mars 

E. 

32  27  59 

9958 

30  56  54 

2966 

29  25  59 

9975 

27  55  15 

2986 

Aldebarau 

E. 

46    1  15 

3118 

44  33  27 

3197 

43    5  50 

3138 

41  38  26 

3148 

29 

Fomalhaut 

W. 

66  58  45 

3535 

68  18  30 

3SQ8 

69  38  23 

S529 

70  58  23 

3516 

Jupiter 
a  Pegasi 
Aldebarau 

W. 

62  37  26 

3066 

64    6  17 

3069 

65  '35    5 

3071 

67    3  50 

3074 

W. 

44  43    1 

3350 

46    6  15 

3338 

47  29  43 

3327 

48  53  23 

3318 

E. 

34  24  53 

3914 

32  59    0 

3831 

31  33  27 

3949 

30    8  16 

3271 

Pollux 

E. 

75  54  11 

3079 

74  25  36 

3083 

72  57    6 

3087 

71  28  41 

3001 

30 

Fomalhaut 

W. 

77  39  43 

3497 

79    0  10 

3495 

80  20  40 

3492 

81  41  13 

3490 

Jupiter 

W. 

74  26  50 

3085 

75  55  18 

3086 

77  23  45 

3087 

78  52  10 

3089 

a  Pegasi 

W. 

55  54    9 

3969 

57  18  42 

3976 

58  43  21 

3271 

60    8    6 

3267 

Saturn 

W. 

37  18  43 

3147 

38  45  56 

3142 

40  13  15 

3138 

41  40  39 

3134 

Pollux 

E. 

64    7  32 

3J05 

62  39  d9 

3109 

61  11  30 

3111 

59  43  34 

3114 

31 

Fomalhaut 

W. 

88  24  18 

3487 

89  44  57 

3488 

91     5  35 

3488 

92  26  12 

3488 

Jupiter 

W. 

86  13  51 

3094 

87  42    8 

3094 

89  10  25 

3094 

90  38  42 

3094 

a  Pegasi 

w. 

67  13    3 

3948 

68  38  15 

3944 

70    3  32 

3941 

71  28  52 

3938 

Saturn 

w. 

48  58  41 

3119 

50  26  27 

3116 

"51  54  17 

3114 

53  22  10 

3111 

Pollux 

E. 

52  24  44 

3127 

50  57    7 

3129 

49  29  a3 

3139 

48    2    2 

3135 

182 


NOVEMBER,  1879. 


I. 


AT  GREENWICH  APPARENT  NOON. 


« 

« 

O 


Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

'Bhur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 


5 

I 


1 
2 
3 

4 
5 

6 

7 
8 
9 

10 
Jl 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Right  Aacensiou. 


h      m       8 

14  25  15.75 

14  29  11.13 
14  33  7.32 

14  37  4.34 
14  41  2.21 
14  45  0.92 

14  49  0.50 
14  53  0.94 

14  57  2.25 

15  1  4.41 
15  5  7.44 
15  9  11.34 

15  13  16.11 

15  17  21.71 

15  21  28.17 

15  25  35.46 

15  29  43.59 

15  33  52.55 

15  38  2.33 

15  42  12.93 

15  46  24.32 

15  50  36.50 

15  54  49.43 

15  59  3.12 

16  3  17.59 
16  7  32.79 
16  11  48.71 

16  16  5.35 

16  20  22.69 

16  24  40.72 

16  28  59.43 


Dlff.  for 
1  hour. 


8 

9.790 
9.825 
9.859 

9.894 
9.929 
9.9G4 

10.000 
10.036 
10.078 

10.108 
10.144 
10.181 

10.817 
10.858 
10.887 

10.321 
10.356 
10.390 

10.484 
10.457 
10.490 

10.588 
10.554 
10.585 

10.617 
10.C48 
10.678 

10.707 
10.736 
10.765 

10.793 


Apparent 
Declination. 


Difr.  for 
1  hour. 


S.  14  24  39.9  -48.16 

47.58 
46.98 


14  43  48.9 

15  2  43.7 

15  21  23.7 
15  39  48.8 

15  57  58.4 

16  15  52.0 
16  33  29.4 

16  50  50.0 

17  7  53.6 
17  24  39.7 
17  41     7.7 

17  57  17.3 

18  13  8.0 
18  28  39.6 

18  43  51.6 

18  58  43.6 

19  13  15.2 

19  27  25.9 
19  41   15.5 

19  54  43.6 

20  7  49.9 
20  20  34.0 
20  32  55.6 

20  44  54.2 

20  56  29.5 

21  7  41.3 

21  18  29.3 
21  28  53.2 
21  38  52.7 

S.21  48  27.3 


46.36 
45.78 
45.07 

44.40 
43.71 
43.00 

48.88 
41.55 
40.78 

40.00 
39.19 
38.38 

37.56 
36.78 
35.86 

35.00 
34.11 
33.81 

38.30 
31.36 
30.41 

89.45 
28.48 
87.49 

86.49 
25.48 
84.45 

-23.41 


Semi- 
diameter. 


6  9.80 
6  10.04 
6  10.28 

6  10.52 
6  10.76 
6  10.99 

6  11.22 
6  11.45 
6  11.68 

6  11.90 
6  12.12 
6  12.34 

6  12.56 
6  12.77 
6  12.99 

6  13.20 
6  13.41 
6  13.62 

6  13.83 
t>  14.03 
6  14.23 

6  14.42 
6  14.61 
6  14.80 

6  14.98 
6  15.16 
6  15.33 

6  15.50 
6  15.66 
6  15.81 


16  15.96 


Sideraal 
Time 
of  the 
Semi- 
diameter 
paaainfT 

the 

Merid. 

iau. 


66.93 
67.05 
67.16 

67.28 
67.39 
67.51 

67.63 
67.75 
67.87 

67.99 
68.11 
68.23 

68.35 

68.47 
68.59 

68.71 
68.83 
68.94 

69.06 
69.17 
69.28 

69.39 
69.50 
69.61 

69.71 
69.81 
69.91 

70.01 
70.11 
70.20 

70.29 


Equation  of 

Time, 

tobe 

nUftraated 

from 

Apparent 

Tinu, 


DUUfor 
1  hour. 


16  18.08 
16  19.25 
16  19.62 

16  19.15 
16  17.85 
16  15.69 

16  12.68 
16  8.80 
16  4.07 

15  58.47 
15  52.01 
15  44.69 

15  36.50 
15  27.48 
15  17.61 

15  6.90 
14  55.36 
14  42.99 

14  29.81 
14  15.82 
14    1.02 

13  45.44 
13  29.11 
la  12.02 

12  54.16 
12  35.57 
12  16.26 

1156.23 
11  35.50 
11  14.09 

10  52.00 


ft 
0.066 

0.032 

0.008 

0.037 
0.072 
0.108 

0.144 
0.180 
0.816 

0.358 
0.288  I 
0.383; 

0.359 
0.394 
0.429 

0.464 
0.499 
0.533 

0.567 
0.600 
0.633 

0.665 
0.697 1 
0.788! 

0.759 
0.790  I 
0.880  = 

0.849 
0.878 
0.906 
I 
0.934  i 


KOTB.^Mean  Time  of  the  Semidiameter  iwaaiiig  may  be  found  by  subtracting  0*.19  firom  the  Sidereal  Ttme. 
—  prefixed  to  the  hourly  oliange  of  declination  indicates  that  south  deoiinationa  are  increaaing. 
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AT  GREENWICH  MEAN  NOON. 


e 


Sat. 

Sun, 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sittfi. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

M9h. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 


9 


o 


1 

2 
3 

4 
5 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


ApparefU 
Bight  Aaoensiou. 


E      m       8 

14  25  18.41 
14  29  13.80 
14  33  10.00 

14  37  7.03 
14  41  4.90 
14  45  3.62 

14  49  3.20 
14  53  3.64 

14  57  4.94 

15  1  7.10 
15  5  10.12 
15  9  14.01 

15  13  18.76 
15  17  24.35 
15  21  30.79 

15  25  38.06 
15  29  46.16 
15  33  55.09 

15  38  4.84 
15  42  15.40 
15  46  26.76 

15  50  38.90 
15  54  51.79 

15  59  5.44 

16  3  19.86 
16  7  35.01 
16  11  50.83 

16  16  7.46 
16  20  24.75 
16  24  42.72 

16  29     1.37 


Diff.  for 
1  hour. 


8 

9.791 
9.825 
9.859 

9.894 
9.929 
9.964 

0.000 
0.036 
0.072 

0.108 
0.144 
0.180 

0.216 
0.251 
0.286 

0.320 
0.355 
0.389 

0.423 
0.456 
0.489 

0.521 
0.553 
0.584 

0.615 
0.646 
0.676 

0.705 
0.734 
0.763 


10.791 


AppamU 
.  Declination. 


S.  14  24  53. 

14  44  1.8 

15  2  56.4 

15  21  36.3 

15  40  1.1 

15  58  10.5 

16  16  4.9 
16  33  41.1 

16  51  l.a 

17  8  4.9 
17  24  50.6 
17  41  18.4 

17  57  27.6 

18  13  18.0 
18  28  49.3 

18  44  0.9 

18  58  52.6 

19  13  23.9 

19  27  34.3 

19  41  23.6 


3.0-48. 


Diff.  for 
Ibour. 


.16 
47.57 
46.97 

40.35 
45.71 
45.06 

44.39 
43.70 
42.99 

42.27 
41.54 

40.77 

39.99 
39.20 
38.39 

37.57 
36.73 
35.87 

34  99 
34.10 


19  54  51.3  33.20 

20  7  57.3  32.29 
20  20  41.0  31.35 
20  33    2.2'  30.40 

20  45     0.4  29.44 

20  56  35.4  28.47 

21  7  46.9  27.48 


21   18  34.6  26.48 
21  28  58.1   25.47 

21  38  57.2  24.44 

I 

S.21  48  31.5-23.40 


Bqnation  of 

Time, 

to  ht 

added  to 

if «an 

rime. 


ra       8 

6  18.10 
6  19.26 
6  19.62 

6  19.14 
6  17.83 
6  15.66 

6  12.64 
6  8.75 
6    4.01 

5  58.40 
5  51.93 
5  44.60 

5  36.41 
5  27.38 
5  17.50 

5  6.78 
4  55.24 
4  42.86 

4  29.67 
4  15.67 
4    0.87 

3  45.28 
3  28.95 
3  11.85 


Diff.for 
1  lioar. 


8 

0.066 
0.032 
0.002 

0.037 
0.072 
0.108 

0.144 
0.180 
0.216 

0.252 
0.288 
0.323 

0.359 
0.394 
0.429 

0.464 
0.499 
0.533 

0.567 
0.600 
0.633 

0.665 
0.697 
0.728 


2  53.99  0.759 
2  35  40  0.790 
2  1€!:09;  0.820 


1  56.06!  0.849 
1  35.33'  0.878 
1   13.92*  0.906 


10  51.83 


0.934 


None — ^The  Somidiametor  for  Mean  Noon  may  be  aasamed  the  same  aa  that  for  Apparent  Nooo. 
— >  pceBzed  to  the  hoorly  change  of  declination  indicates  that  sooth  declinations  are  increarinff. 


Si46|sal 

iHme, 

or 

KigbtAsceuHiiMi 

of 

Jfran  8uu. 


h      m       8 

4  41  36.51 
4  45  33.06 
4  49  29.62 

4  53  26.17 

4  57  22.73 

5  1  19.28 

5  5  15.84 
5  9  12.39 
5  13  8.95 

5  17  5.50 
5  21  2.06 
5  24  58.61 

5  28  55.17 
5  32  51.73 
5  36  48.29 

5  40  44.84 
5  44  41.40 
5  48  37.95 

5  52  34.51 

5  56  31.07 

6  0  27.63 

6  4  24.18 
6  8  20.74 
6  12  17.29 

6  16  13.85 
6  20  10.41 
6  24  6.97 

6  28  3.52 
6  32  0.08 
6  35  56.64 


16  39  53.20 


Diflf.  for  1  hour. 
-f9«.8565 
(Table  m.) 
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lU, 


I 


1 

2 
S 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 


AT  GREENWICH  MEAN  NOON. 


i 

o 

«M 

o 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 


28  332 

29  333 

30  334 

31  335 


THE  SUN'S 


True  LONGITUDE. 


218 
219 
220 


// 


43  7.0 
43  12.0 
43  19.1 


221  43  28.3 

222  43  39.6 

223  43  53.0 

224  44     8.4 

225  44  25.9 

226  44  45.4 

227  45    6.9 

228  45  30.2 

229  45  55.3 

230  46  22.1 

231  46  506 

232  47  20.8 

233  47  52.5 

234  48  25.4 

235  48  59.9 

236  49  35.6 

237  50  12.4 

238  50  50.4 

239  51  29.6 

240  52     9.9 

241  52  51.2 

242  53  33.6 

243  54  17.2 

244  55    2.(f 

245  55  47.9 

246  56  35.1 

247  57  2SA 

248  58  13.0 


?J 


If 


42  10.0 
42  14.9 
42  21.9 

42  31.0 
42  42.1 

42  55.3 

43  10.6 
43  28.0 

43  47.4 

44  8.7 
44  31.8 

44  56.8 

45  23.5 

45  51.8 

46  21.8 

46  53.3 

47  26.2 

48  0.5 

48  36.0 

49  12.6 

49  50.4 

50  29.5 

51  9.7 

51  50.8 

52  38.0 

53  16.4 

54  1.1 

54  46.9 

55  33.9 

56  22.0 

57  11.4 


Diff.  for 
1  honr. 


50.17 
50.35 
50.33 

50.42 
50.51 
50.60 

50.09 
.50.77 
50.85 

50.92 
51.00 
51.08 

51.15 
51.32 
51.29 

51.35 
51.41 
51.46 

51.50 
51.54 
51.59 

51.65 
51.70 
51.74 

51.79 
51.84 
51.89 

51.94 
51.99 
52.04 


152.09 


LATITUDB. 


-fO.78 
0.68 
0.55 

0.41 
0.27 
0.14 

-fO.03 

-0.08 

0.14 

0.19 
0.21 
0.19 

0.13 
-0.07 
4^0.03 

0.13 
0.26 
0.39 

0.53 
0.64 
0.74 

0.83 
0.89 
0.91 

0.91 
0.87 
0.81 

0.73 
0.61 
0.49 

+0.35 


logarithm 

of  the 

RadiuB  Vector 

of  the 

Earth. 


9.9964932 
.9963835 
.9962753 

.9961686 

.9960632 

.  .9959592 

.9958565 
.9957547 
.9956538 

.9955540 
.9954551 
.9953571 

.9952598 
.9951633 
.9950676 

.9949728 
.9948789 
.9947861 

.9946946 
.9946044 
.9945157 

.9944285 
.9943431 
.9942594 

.9941784 
.9940993 
.9940225 

.9939481 
.9938761 
.9938067 

9.9937396 


Diif.  for 
1  hoar. 


-46.0 
45.3 
44.7 

44.1 
43.5 
43.0 

42.5 
42.1 
41.7 

41.3 
41.0 
40.6 

40.3 
40.0 
39.7 

39.3 
38.9 
38.4 

37.9 
37.3 
36.6 

35.9 
35.1 
34.3 

33.4 
32.4 
31.4 

30.4 
29.5 
98.5 

-27.5 


Mean  Time 

of 
Sidereal  0». 


h      m      a 

9  16  52.01 
9  12  56.10 
9    9    0.20 

9    5    4.29 

9  1  8.38 
8  57  12.47 

8  53  16.56 
8  49  20.65 , 
8  45  24.74 

8  41  28.83 
8  37  32.92 
8  33  37.01 

8  29  41.10 
8  25  45.19 
8  21  49.28 

8  17  53.37 
8  13  57.46 
8  10     1.55 


8 
8 

7 


6 
2 

58 


5.64 

9.73 

13.82 


7  54  17.91 
7  50  22.00 
7  46  26.09 

7  42  30.18 
7  38  34.27 
7  34  38.35 

7  30  42.44 
7  26  46.53 
7  22  50.62 


7  18  54.70 


NOTB  s  A  oorresponds  to  the  true  equinox  of  the  date,  A'  to  the  mean  equinox  of  January  O'.O. 


DifL  ttt  1  boor. 
— 9*.8296 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

1 

1 

1 

THE 

MOON'S 

SSMIDIAMSTSR. 

BORIZOITTAL 

>   PARALLAX. 

MXRIDIAff  PABBAOS. 

AOM. 

Noon. 

Midnight 

Noon. 

Diff.  for 
Ihonr. 

Midnight. 

Diflf.  for 
1  hour. 

Diff.  for 
Ihour. 

Noon. 

1 

2 
3 

14  44.4 
14  46.4 
14  50.3 

14  45.1 
14  48.0 
14  53.0 

53  58.8 

54  6.1 
54  20.4 

+d!i6 

0.44 
0.75 

54     1.6 
54  12.3 
54  30.5 

+0.30 
0.59 
0.92 

h      m 

13  55.3 

14  45.5 

15  35.8 

m 

2.08 
2.10 
2.08 

d 

16.9 
17.9 
18.9 

4 
5 

14  56.4 

15  4.7 
15  15.4 

15    0.3 
15    9.8 
15  21.6 

54  42.7 

55  13.4 
55  52.7 

1.10 
1.46 
1.81 

54  57.0 

55  32.0 

56  15.4 

1.28 
1.64 
1.97 

16  25.3 

17  13.7 

18  1.0 

2.04 
1.99 
1.95 

19.9 
20.9 
21.9 

7 
8 
9 

15  28.3 
15  42.9 
15  58.6 

15  35.4 

15  50.7 

16  6.5 

56  40.0 

57  33.8 

58  31.4 

2.12 
2.34 
2.41 

57  6.2 

58  2.4 

59  0.3 

2.25 
2.40 
2.38 

18  47.6 

19  34.4 

20  22.4 

1.94 
1.97 
2.05 

22.9 
23.9 
24.9 

10 
11 
12 

16  14.1 
16  28.1 
16  39.0 

16  21.4 
16  34.1 
16  42.8 

59  28.5 

60  19.9 
60  59.9 

2.30 
1.94 
1.34 

59  55.3 

60  41.7 

61  13.8 

2.15 
1.67 
0.97 

21  13.0 

22  7.3 

23  6.1 

8.18 
8.36 
2.55 

25.9  1 

26.9 

27.9 

13 
14 
15 

16  45.4 
16  46.3 
16  41.6 

16  46.5 
16  44.6 
16  37.4 

61  23.1 
61  26.4 
61    9.3 

+0.56 

-0.29 

1.11 

61  27.3 
61  20.3 
60  53.8 

+0.14 

-0.71 

1.46 

6 

0  9.1 

1  14.6 

2.70 
8.74 

28.9  ! 
0.5  1 
1.5 

16 
17 
18 

16  32.1 
16  19.0 
16    3.9 

16  26.0 
16  11.6 
15  56.1 

60  34.4 
59  46.4 
58  50.8 

• 

1.76 
2.18 
2.38 

60  11.7 
59  19.2 
58  22.1 

2.00 
2.32 
2.36 

2  19.7 

3  21.4 

4  18.1 

3.65 
8.47 
2.85 

2.5 
3.5 
4.5 

19 
20 
21 

15  48.3 
15  33.5 
15  20.2 

15  40.8 
15  26.6 
15  14.3 

57  53.6 
56  59.1 
56  10.3 

2.34 

2.16 
1.88 

57  25.8 
56  33.9 
55  48.7 

2.27 
2.03 
1.78 

5    9.7 

5  57.0 

6  41.2 

8.05 
1.89 
1.79 

5.5  1 

6.5 

7.5 

22 
23 
24 

15     9.0 
14  59.9 
14  53.0 

15    4.2 
14  56.2 
14  50.4 

55  29.1 
54  55.9 
54  30.6 

1.55 
1.21 
0.89 

55  11.5 
54  42.3 
54  20.9 

1.38 
1.05 
0.74 

7  23.5 

8  5.1 
8  47.1 

1.74 
1.74 
1.77 

8.5 

9.5 

10.5 

25 
26 
27 

14  48.2 
14  45.3 
14  44.0 

14  46.6 
14  44.5 
14  43.9 

54  12.9 
54    2.1 
53  57.4 

0.59 

0.31 

-0.07 

54    6.7 
53  59.0 
53  57.1 

0.45 
-0.19 
+0.04 

9  30.4 

10  15.4 

•  11     2.5 

1.84 
1.98 
8.01 

11.5 
12.5 
13.5 

28 
29 
30 
31 

14  44.2 
14  45.8 
14  48.8 
14  53.1 

14  44.8 
14  47.1 
14  50.8 
14  55.8 

53  58.2 

54  4.0 
54  14.8 
54  30.8 

+0.14 
0.35 
0.56 
0.77 

54     0.5 
54    8.8 
54  22.1 
54  40.8 

0.24 
0.45 
0.66 
0.89 

11  51.5 

12  41.7 

13  32.2 

14  22.1 

8.07 
8.11 
2.10 
2.05 

14.5 
15.5 
16.5 
17.5 

32 

14  58.9 

15    2.5 

54  52.3 

+1.01 

55     5.2 

* 

+1.13 

15  10.6 

1.99 

18.5 

• 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

• 

Hour. 

Right  A seenaion. 

Diff. 
for  1  m. 

Deoliuation. 

Diff. 
forlm. 

Hour. 

RiglitAsoeumou. 

Diff. 
for  1  m. 

Decliiiatiou. 

DiA 

for  1  m. 

SAT 

URD. 

VY  1 

MONDAY  3. 

0 

h    m      8 

4    9    3.58 

8 

9.1497 

N.24  30  53.4 

3.610 

0 

h    m      8 

5  53  44.69 

8 

9.1909 

N.25    6  58.9 

9I166 

1 

4  11  12.63 

9.I5I8 

24  34  26.6 

3.496 

1 

5  55  56.13 

9.1903 

25    4  45.3 

9.967 

2 

4  13  21.80 

S.1A39 

24  37  52.9 

3.380 

2 

5  58    7.53 

9.1898 

25    2  24.4 

9.409 

3 

4  15  31.10 

9.1559 

24  41  12.2 

3J364 

3 

6    0  18.90 

9.1899 

24  59  56.2 

9.531 

4 

4  17  40.51 

9.1578 

24  44  24.6 

3.149 

4 

6    2  30.23 

9.1885 

24  57  20.7 

9.689 

5 

4  19  50.04 

9.1598 

24  47  30.1 

3.033 

5 

6    4  41.52 

9.1878 

24  54  37.9 

9.773 

6 

4  21  59.69 

9.1617 

24  50  28.6 

9.917 

6 

6    6  52.77 

9.1871 

24  51  47.9 

9.804 

7 

4  24    9.45 

9.1635 

24  53  20.1 

9.799 

7 

6    9    3.98 

9.1863 

24  48  50.6 

3.015 

8 

4  26  19.31 

9.1659 

24  56    4.5 

9.689 

8 

6  11  15.13 

9.1854 

24  45  46.1 

3.136 

9 

4  28  29.28 

9.1670 

24  58  41.9 

9.564 

9 

6  13  26.23 

9.1845 

24  42  34.3 

3.957 

10 

4  30  39.35 

9.1687 

25    1  12.2 

9.446 

10 

6  15  37.27 

9.1836 

24  39  15.3 

3J77 

11 

4  32  49.52 

9.1703 

25    3  35.4 

9.398 

11 

6  17  48.26 

9.1897 

24  35  49.1 

3.496 

12 

4  34  59.78 

9.1718 

25    5  51.6 

S.910 

12 

6  19  59.19 

9.1816 

24  32  15.8 

3.615 

13 

4  37  10.14 

9.1733 

25    8    0.6 

9.090 

13 

6  22  10.05 

9.1805 

24  28  ;35.3 

3.796 

14 

4  39  20.58 

9.1747 

25  10    2.4 

1.971 

14 

6  24  20.85 

9.1794 

24  24  47.5 

3.656 

15 

4  41  31.11 

9.1769 

25  11  57.1 

i.8sa 

15 

6  26  31.58 

9.1783 

24  20  52.6 

3.974 

16 

4  43  41.73 

9.1776 

25  13  44.6 

1.739 

16 

6  28  42.24 

9.1771 

24  16  50.6 

4.003 

17 

4  45  52.42 

9.1788 

25  15  24.9 

1.619 

17 

6  30  52.83 

9.1758 

24  12  41.5 

4.919 

18 

4  48    3.19 

9.1801 

25  16  58.1 

1.499 

18 

6  33    3.34 

9.1746 

24    8  25.2 

4.330 

19 

4  50  14.03 

9.1813 

25  18  24.0 

1.379 

19 

6  35  13.78 

9.1739 

24    4    li) 

4.448 

20 

4  52  24.94 

9.2894 

25  19  42.7 

1J951 

20 

6  37  24.13 

9.1718 

23  59  31.5 

4JM6 

21 

4  54  35.92 

9.1835 

25  20  54.1 

1.130 

21 

6  39  34.40 

9.1705 

23  54  54.0 

4.68^ 

22 

4  56  46.96 

9.1845 

25  21  58.3 

1.000 

22 

6  41  44.59 

9.1691 

23  50    9.5 

4.800 

23 

4  58  58.06 

su 

9.1854 

N.25  22  55J2 
^  2. 

0.888 

23 

6  43  54.69 
TU] 

3.1676 
ESDA 

N.23  45  18.^ 
Y  4. 

4.016 

0 

• 

5    1    9.21 

3.1863 

N.25  23  44.9 

0.767 

0 

6  46    4.70 
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GREENWICH  MEAN  TIME. 
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34  16    5.4 

3.961 

31 

5  34    4.64 

9JI001 

35  15    5.0 

1.188 

91 

6  36  43.53 

9.1808 

34  13    4.8 

44)60 

'JU 

5  36  16.64 

9.1990 

35  13  51.6 

1.986 

39 

6  38  5dJ29 

9.1786 

34    7  57.1 

4.187 

93 

5  38  38.63 

9.1907 

35  13  30.8 

1.406 

93 

6  31    a97 

9.1779 

34    3  43.4 

4.304 

94 

5  40  40.61 

9.1996 

NJ25  11    3.6 

1.631 

34 

6  33  14.55 

9.1766 

N.33  59  30.6 

4.4U 

PHASES  OF  THJ 

B  MOON. 

• 

a  LastQ 

[uarter, 

d 

•    .     .      6 

1i 
17 

55.4 

- 

#  New  }i 

fooa, 

...     13 

13 

38.7 

D  First  C 

Quarter,  ...... 

...    20 

$ 

54.9 

•     O  FuUM 

!oon, 

.    .    .    S8 

8 

57.5 

a  Perige 

B, 

IS 

16.0 

C  Apog© 

B, 

■ 

27 

8.4 

13 
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xm. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

of  the 
ntli. 

starts  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

inh. 

of 

Vlb. 

of 

JXJ^ 

of 

I 

POflitiOD. 

Diir. 

• 

93  35  16 

Diff. 

Diir. 

BUT. 

Jupiter 

W. 

o         /       /' 

93    659 

aoM 

3004 

o       /      /• 

95    3  33 

3083 

O          t        It 

96  31  51 

3009  i 

u  Pegasi 

W. 

72  54  16 

3936 

74  19  43 

3939 

75  45  14 

3980 

77  10  48 

3996 

Saturn 

w. 

54  50    6 

3100 

56  18    5 

3106 

57  46    7 

3104 

59  14  12 

3101 

a  Arietis 

w. 

29  25  14 

3145 

30  52  29 

3138 

32  19  52 

3133 

33  47  22 

8197 

Pollux 

E. 

46  34  35 

3138 

45    7  11 

3140 

43  39  50 

3143 

42  12  32 

3145  i 

Regulus 

E. 

63  14  44 

3063 

81  46  14 

3063 

80  17  44 

3069 

78  49  13 

3061   1 

2 

Suturii 

W. 

66a5  30 

3066 

68    3  57 

3086 

69  32  29 

3076 

71    1    6 

3074 

a  Arietis 

W. 

41    6  29 

3108 

42  34  36 

3007 

44    2  49 

3089 

45  31    8 

3067 

Mai's 

W. 

23    6  51 

3095 

24  36  33 

3019 

26    6  31 

3001 

27  36  43 

9881 

Pollux 

E. 

34  57    3 

3166 

33  30  13 

3179 

32    3  30 

3176 

30  36  55 

3167 

Reguli  s 

E. 

71  26  11 

3073 

69  57  28 

3070 

68  28  42 

3097 

66  59  52 

3064 

Venus 

K. 

101  38  52 

3B88 

100  14  27 

3967 

98  50    0 

3964 

97  25  30 

3969! 

3 

Sciturii 

W. 

78  25  27 

3050 

79  54  38 

3045 

81  23  55 

3038 

82  53  19 

1 
3033  ; 

a  Arietis 

W. 

52  54  23 

3058 

54  23  23 

3063 

55  52  30 

3047 

57  21  45 

3038  ' 

Mars 

W. 

35  10  38 

9847 

36  41  57 

9838 

38  13  26 

9831 

39  45    6 

9Pa3 

Aldebaran 

W. 

21  39    8 

3407 

23    1  17 

3356 

24  24  22 

3316 

25  48  15 

3980  ; 

Regulus 

E. 

59  34  39 

3044 

58    5  21 

3040 

56  35  58 

3034 

55    628 

3090 

Venus 

E. 

90  22  16 

3067 

88  57  26 

3963 

87  32  31 

8956 

86    7  30 

3953 

Sun 

E. 

132    6  39 

3438 

130  45    7 

3433 

129  23  28 

3497 

128    1  42 

3480 

t 

4 

a  Arietis 

W. 

64  50  15 

3001 

66  20  26 

9883 

67  50  48 

9964 

69  21  21 

9975 

Mars 

W. 

47  26    4 

9678 

48  58  50 

9870 

50  31  47 

9661 

52    4  56 

98B8  ! 

AldebeniD 

W. 

32  56  4» 

3148 

34  24    0 

3196 

a5  51  36 

3100 

.37  19  35 

3680  ' 

Regulus 

E. 

47  37  12 

9897 

46    6  56 

9881 

44  36  32 

9864 

43    5  59 

9076 

Venus 

E. 

79    0  52 

3994 

77  35  11 

3916 

76    9  21 

3900 

74  43  22 

3901 

Sun 

E. 

121  10  38 

3378 

119  47  56 

3368 

118  25    3 

3358 

117    1  59 

3348 

5 

Mars 

W. 

59  53  57 

9788 

61  28  28 

9786 

63    3  14 

9775 

-64  38  15 

9763 

Aldebaran 

W. 

44  44  58 

3005 

46  15    4 

9988 

47  45  30 

9973 

49  16  17 

9957 

Regulus 

E. 

35  30  41 

9834 

33  59    5 

9995 

32  27  18 

9917 

30  55  21 

9906  ' 

Venus 

E. 

67  m  59 

3156 

66    3  57 

3146 

64  36  43 

3135 

63    9  16 

3194 

Spica 

E. 

89  29  13 

9811 

87  57    8 

9900 

86.24  49 

9888 

84  52  16 

9677 

Sun 

E. 

110    3  36 

»09 

108  39  15 

3980 

107  14  40 

3967 

105  49  50 

9953 

1 

6 

Mars 

W. 

72  37  32 

.9687 

74  14  16 

9683 

75  51  19 

9666 

77  28  42 

1 
9659  , 

Aldebaran 

W. 

56  55  13 

9876 

58  28    2 

9858 

60    1  13 

9843 

61  34  45 

9ttt7 

Venus 

E. 

55  48  36 

3065 

54  19  43 

3059 

.52  50  35 

3038 

51  21   11 

3096 

Spica 

E. 

77    5  31 

0618 

75  31  19 

9788 

73  56  49 

9784 

72  22    0 

9768 

Sun 

E. 

98  41  37 

3189 

97  15    6 

3167 

95  48  17 

3151 

94  21     9 

3134 

7 

Mars 

W. 

a5  40  46 

9575 

87  20  15 

9558 

89    0    7 

9543 

90  40  21 

9595 

Aldebaran 

W. 

69  27  54 

9741 

71    3  40 

97»9 

72  39  50 

9704 

74  16  24 

9667 

Pollux 

W. 

27  41  52 

9899 

29  15  42 

9788 

30  50  11 

9770 

32  25  18 

9749 

Venus 

E. 

43  49  53 

9855 

42  18  44 

9941 

40  47  17 

9837 

39  15  32 

9819 

Spica 

E. 

64  22  54 

9691 

62  46    2 

9673 

61     8  48 

9658 

59  31   12 

9641 

Sun 

E. 

87    0  26 

3048 

85  31  14 

3031 

84     1  39 

3013 

82  31  42 

9983 

8 

Aldebaran 

W. 

82  25  21 

9384 

84    4  24 

9576 

85  43  52 

9557 

87  23  46 

9536 

Pollux 

W. 

40  29:)6 

9618 

42    8    6 

9586 

43  47    7 

9573 

45  26  39 

9551 

Venus 

E. 

31  32  17 

9644 

29  58  46 

9833 

28  25    1 

9699 

26  51    2 

9819 

Spica 

E. 

51  17  20 

9554 

49  37  22 

9535 

47  56  58 

9517 

46  16    9 

9498  1 

1 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Stac*i  ITaiBii 

P.L. 

P.L. 

P.L. 

P.L. 

nd 

Midnight. 

of 

XVfc. 

of 

XVlUh. 

of 

XXP>- 

of 

Fosltioii. 

o 

Dur. 

Difr. 

Diif. 

Dur. 

1 

Jopljer 
a  Pegasi 

W. 

9^    Oil 

3001 

9d  28  32 

3000 

100  56  54 

3068 

1(S  25  18 

3067 

W. 

78  96  26 

'JSKO 

80    2    8 

3990 

81  27  53 

3017 

82  53  42 

3914 

Saturn 

w. 

60  42  21 

9MS 

62  10  33 

3006 

63  38  48 

3009 

65    7    7 

3080 

a  Arieds 

w. 

35  14  59 

3199 

36  42  42 

3116 

38  10  32 

3111 

39  38  28 

3107 

Pollux 

E. 

40  45  17 

3148 

39  18    6 

3153 

37  51    0 

3157 

36  23  59 

3161 

Regulus 

E. 

77  30  40 

3080 

75  52    6 

3078 

74  23  30 

3077 

72  54  52 

3074 

2 

Saturn 

W. 

72  29  47 

3070 

73  58  33 

3065 

75  27  25 

3061 

76  56  23 

3066 

or  Arietis 

W. 

46  59  34 

3089 

48  28    6 

3076 

^56  45 

3070 

51  25  31 

3065 

Ifaru 

W. 

29    7    7 

9061 

30  37  43 

9979 

32    8  31 

9964 

33  39  29 

9966 

Pollux 

E. 

29  10  30 

3197 

27  44  17 

3907 

26  18  16 

9990 

24  52  31 

3937 

Regulus 

E. 

65  30  58 

3000 

64    2    0 

3057 

62  32  58 

3063 

61    3  51 

3040 

VenuB 

E. 

96    0  57 

3960 

94  36  22 

3977 

93  11  44 

3974 

91  47    2 

3970 

3 

Satuni 

W. 

84  22  51 

3097 

85  52  30 

3091 

87  22  17 

3014 

88  52  13 

3005 

a  Arietis 

W. 

58  51    9 

3039 

60  20  42 

3095 

61  50  24 

3018 

63  20  15 

3010 

Mars 

W. 

41  16  56 

9914 

42  48  57 

9906 

44  21    8 

9808 

45  56  30 

9888 

AldeltMutin 

W. 

27  12  50 

3946 

28  38    2 

3990 

30    3  48 
50  37  18 

3104 

31  30    4 

3170 

Regulus 

E. 

53  36  52 

3094 

52    7    9 

3018 

3011 

49    7  19 

3005 

Venus 

E. 

84  42  23 

3947 

83  17  10 

3949 

81  51  51 

3996 

80  26  25 

3931 

Sim 

E. 

126  39  48 

3419 

125  17  45 

3403 

123  55  32 

3395 

122  33  10 

3386 

4 

a  Arietis 

W, 

70  82    5 

9905 

72  23    1 

9055 

73  54  10 

9945 

75  25  32 

9085 

Mars 

W. 

53  38  17 

9649 

55  11  51 

9831 

56  45  39 

9890 

58  19  41 

9800 

Aldebaran 

w. 

38  47  57 

3079 

40  16  41 

3055 

41  45  46 

3038 

43  15  12 

3089 

Regulus 

E. 

41  35  16 

9968 

40    4  23 

9960 

38  33  20 

9951 

37    2    6 

9949 

Venus 

E. 

73  17  14 

3193 

71  50  56 

3184 

70  24  28 

3175 

68  57  49 

3166 

&xm 

E, 

115  38  44 

3338 

114  15  17 

3397 

112  51  37 

3315 

111  27  43 

3304 

5 

Mars 

W. 

66  13  32 

9750 

67  49    6 

9737 

69  24  57 

9793 

71    1    6 

9710 

AldebaruD 

W. 

50  47  24 

9941 

52  18  51 

9995 

53  50  38 

9900 

55  22  45 

9803 

Regulus 

E. 

29  23  12 

9890 

27  50  52 

9891 

26  18  22 

9888 

24  45  42 

98n 

Venus 

.E. 

61  41  36 

3114 

60  13  43 

3109 

58  45  36 

3090 

57  17  14 

3077 

Spicji 

E. 

83  19  28 

9664 

81  46  23 

9859 

80  13    2 

9830 

78  39  25 

9896 

Sun 

E. 

104  24  44 

3941 

102  59  23 

3S96 

101  33  45 

3919 

100    7  50 

3197 

6 

Mars 

W. 

79    626 

963R 

80  44  30 

9693 

82  22  54 

9607 

84    1  39 

9591 

Aldebaran 

W. 

63    8  38 

9810 

64  42  53 

9799 

66  17  31 

9776 

67  52  31 

9758 

Venus 

E, 

49  51  30 

3019 

48  21  32 

9998 

46  51  17 

9964 

45  20  44 

9060 

Spica 

E. 

70  46  51 

9753 

69  11  22 

9738 

er  35  33 

9793 

65  59  24 

'  sntn 

, 

Suif 

E. 

92  53  41 

3118 

91  25  53 

3101 

89  57  45 

3084 

88  29  16 

3067 

7 

Mars 

W. 

92  20  59 

9508 

94    2    1 

9491 

95  43  27 

9474 

^  25  17 

9465 

Aldebaran 

W. 

75  53  22 

9668 

77  30  45 

9650 

79    8  32 

9639 

80  46  44 

9613 

Pollux 

W. 

34    1    2 

9716 

35  37  21 

9601 

37  14  13 

9666 

38  51  38 

9649 

Venus 

E. 

37  43  29 

9808 

36  11    8 

9884 

34  38  29 

9870 

33    5  32 

9656 

Spica 

E. 

57  53  13 

9694 

56  14  50 

9607 

54  36    4 

9580 

52  56  54 

9579 

Suit 

E. 

81     1  21 

9974 

79  30  36 

9956 

77  59  28 

9937 

76  27  56 

9918 

8 

Aldebaran 

W. 

89    4    6 

9590 

90  44  52 

9501 

92  26    4 

9489 

94    742 

9463 

PoUux 

w. 

47    6  42 

9596 

48  47  16 

9507 

50  28  20 

9485 

52    9  54 

9464 

Venus 

E. 

25  16  50 

9805 

23  42  28 

9800 

22    8    0 

9796 

20  33  30 

9601 

Spica 

E. 

44  34  55 

9489 

42  53  16 

9464 

41  11  12 

9446 

39  28  43 

9490 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

8 

Stor'a  Nuie 

and 

PoolttoD. 

Noon. 

P.L, 

of 

Dift 

lllb. 

P.L. 
of 

Dur. 

Vlh. 

P.L. 
of 

i>ifl: 

■ 

P.L. 
of 

Suif 

E. 

7l56    0 

9696 

73  23  39 

9878 

O           /        /« 

71  50  52 

96M 

70  17  40 

9838 

9 

Pollux 
Spica 

Sun 

W. 

E. 
E. 

53  51  58 
37  45  49 
62  25  10 

9iG 
9411 
9739 

55  34  32 
36    230 

60  49  22 

9499 
9384 

9719 

57  17  a5 
34  18  46 
59  13    7 

9461 
9376 
9600 

59    1    8 
32  34  37 
57  36  26 

9ni 

9360 
9660 

10 

Pollux 
Regulus 

Sun 

W, 
W. 
E. 

er  46    1 
30  44    9 
49  26  33 

9^84 
9961 
9565 

69  32  24 
32  30  36 
47  47  18 

9966 

9960 
9568 

71  19  14 
34  17  34 
46    739 

9948 
9940 
96»1 

73    630 
36    5    2 
44  27  37 

99S1 
9ttl 
9534 

11 

Pollux 

Regulua 

Sun 

W. 
W. 

E. 

82    9  12 
45    9  12 

36    1  50 

9149 
9134 
9400 

83  58  56 
46  59  19 
34  19  40 

9136 
9119 
9448 

&*>  49    2 
48  49  49 
32  37  13 

9190 
2104 
9497 

87  39  30 
50  40  42 
30  54  31 

9107 
9000 

9497 

15 

Sun 

Fomalhaut 
Jupiter 
a  Pegas! 

W. 

E. 
E. 
E. 

21  10  11 

78  10  24 

79  30  53 
98  30  43 

9380 
9444 
9037 
9153 

22  54    2 

76  27  52 

77  38  17 
96  41    4 

9387 
9460 
9047 
9161 

24  37  56 

74  45  43 

75  45  56 
94  51  37 

9988 

9478 
9067 
9160 

26  21  48 
73    3  59 
73  53  51 
93    223 

aaB9 

9498 
9068 
9179 

16 

Sun 
Jupiter 
Fomatlutut 
a  pegasi 

W. 

E, 
E. 
E. 

34  58  52 
64  38    3 
64  43    7 
84    029 

9436 
9134 
9896 
9944 

36  41  35 

62  47  56 

63  4  48 
82  13    7 

9449 
9149 
9658 
99S9 

38  24    0 

60  58  U 

61  27  12 
80  26    7 

9463 
9166 
9699 
9976 

40    6    6 
59    8  50 
59  50  22 
78  39  31 

1 
9177 
9180 
9790 

9999 

1 

17 

Son 
Jupiter 
Fomalhaut 
a  Pegasi 
Saturn 

W. 

E. 
E. 
E. 
E. 

48  31  21 

50  8  23 

51  59  30 
69  53    6 
86  11    8 

9556 

2970 
9958 
9389 
9948 

50  11  16 
48  21  39 
50  28  24 
68    9  15 
84  23  52 

9574 
9988 
3014 
9410 
^65 

51  50  46 
46  35  22 
48  58  39 
66  25  54 
82  37    1 

9698 
9307 
3076 
9439 
9983 

53  29  51 
44  49  33 
47  29  50 
64  43    5 
80  50  37 

1 
9610 
9397 
3149 
9455  ' 

9301' 

1 

18 

Sun 
Jupiter 
a  Pegasi 
Saturn 

W. 

E. 
E. 
E. 

61  39    1 

36    7  59 

.  56  17  27 

72    5  20 

9705 
9435 
9589 
9396 

63  15  34 
34  25  14 
54  38    7 
70  21  39 

9795 
9458 
9610 
9415 

64  51  41 
32  43    2 
52  59  26 

68  38  26 

9744 
2489 
9630 
9436 

66  27  22 
31     1  24 
51  21  24 
66  55  41 

9»4 

9507  1 

9e4  ' 

19 

Sun 

a  Pegasi 
Saturn 
a  Arietis 
Mars 

W. 

E. 

E. 

E. 

E, 

74  19  21 
43  21  56 
58  28  53 
84  34  23 
96  36  59 

9869 
9849 

9555 
9599 
9415 

75  52  29 
41  48  23 
56  48  56 
82  53  50 
94  53  46 

9881 
9883 
9574 
9547 
9433 

77  25  12 
40  15  42 
55    9  26 
81  13  42 
93  10  59 

9900 
9096 
9686 
9566 

9459 

78  57  31 
38  43  56 
53  30  24 

79  33  59 

91  28  38 

9019  , 
9973 
9615 
9583 
9470  ; 

20 

Sun 
Saturn 
a  Arietis 
Mais 

W. 

E. 
E. 
E. 

86  33    9 
45  22  13 
71  21  27 

83    2  56 

3019 
9719 
9670 
9554 

88    3    7 
43  45  58 
69  44    7 
81  22  58 

3090 

9741 
9687 
9570 

89  32  44 
42  10  12 
68    7    9 
79  43  22 

3046 
9763 
9700 

9686 

91    2    0 
40  34  55 
66  30  33 

78    4'  8 

3063 
9785 
9719 
9609, 

21 

Sun 

a  Aquile 

a  Arietis 

Mara 

Aldebaran 

W. 
W. 

E. 
E. 

96  23  12 
43  21  31 
58  32  52 
69  53  17 
91  14  38 

3144 
4104 
9796 
9678 
9893 

99  50  28 
44  31  29 
56  58  21 
68  16    8 
89  40  40 

3159 
4044 
9819 
9699 

9838 

101  17  26 
45  42  25 
55  24    9 
66  39  17 

88    7    1 

3173 
3901 
9897 
9706 
9661 

102  44    7 
46  54  13 
53  50  16 
05    2  44 
86  33  39 

« 

3186 ; 

3044  ' 
9841 
9719 
9864 

22 

Sun 

W. 

109  53  20 

3955 

111  18  24 

3967 

112  43  14 

3m 

114    7  50 

3890 

XVI. 
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1 

GREENWICH  MEAN  TIME. 

LXmAH  DISTAKCEB. 

« 

%| 
8 

Star's  Nun* 
and 

POBitiOD. 

Midnight. 

P.L. 
of 

Piff. 

XVH' 

P.L. 
of 

Diir. 

XVIIIb. 

P.L. 

of 
Diff. 

XXJh. 

P.L. 

of 

DM. 

SUK 

E. 

68  44    § 

9818 

67    9'5g 

9798 

65  35  2§ 

9779 

eS  032 

9759 

9 

Pollux 
Spica 

Sun 

W. 

E. 
E. 

60  45  10 
80  50    4 
55  59  19 

9389 
9944 
9660 

62  29  40 
29    5    8 
54  21  46 

9349 
9398 
9641 

64  14  39 
27  19  49 
52  43  47 

9399 
9313 
9093 

66    0    6 
25  34    8 
51    5  23 

9303 
9300 

9604 

10 

Pollux 
Regulus 

Suif 

W. 
W. 

E. 

74  54  12 
37  52  58 
42  47  11 

9213 
9909 

9517 

76  42  20 
39  41  22 
41    6  22 

9196 
9184 
9509 

78  30  53 
41  30  13 
39  25  12 

9180 
9167 
9487 

80  19  51 
43  19  30 
37  43  41 

9165 
9151 
9473 

11 

t 

r 

Pollux 
Regulus 

Scif 

W. 
W. 

E. 

89  30  18 
52  31  57 
29  11  35 

9094 
9076 
9419 

91  21  26 
54  23  33 
27  28  27 

9083 
9064 
9419 

93  12  52 
56  15  28 
25  45    9 

9071 
9059 
9407 

95    4  36 
58    7  42 
24    1  44 

9000 
9040 
9406 

15 

Sun 

Fomalhaut 
Jupiter 
a  Pegasi 

W. 

E. 
E. 
E. 

28    5  34 

71  22  43 

72  2    3 
91  13  24 

9398 
9990 
9080 
9190 

29  49  12 

69  41  58 

70  10  33 
89  24  42 

9405 
9543 
9099 
9909 

31  32  39 

68    1  45 
68  19  22 
87  36  18 

9414 
9969 
9106 
9915 

33  15  53 
6622    7 

66  28  32 
85  48  13 

949b 
9596 
9190 
%299 

16 

Sun 
Jupiter 
Fomalhaut 
a  Pegaai 

W. 

E. 
E. 
E. 

41  47  52 

57  19  53 

58  14  21 
76  53  20 

9491 
9197 
5?789 
9310 

43  29  18 

55  31  21 

56  39  12 
75    7  35 

9507 
9914 
9611 
9338 

45  10  22 
53  43  15 
55    4  58 
73  22  17 

9593 
9939 
9856 
9348 

46  51    3 
51  55  35 
53  31  43 
71  37  27 

9540 
9951 
9905 
9368 

17 

Sun 

Jupiter 

FomaOiaut 

aPegaai 

Saturn 

W. 

E. 

E. 

E. 
E. 

55    8  32 
43    4  13 
46    2  31 

63    0  49 
79    4  39 

9699 
S348 
3914 
9470 
9390 

56  46  48 
41  19  23 
44  36  38 
61  19    6 
77  19    8 

9648 
9369 
3999 
9503 
9339 

58  24  38 
39  35    4 
43  12  17 

59  37  57 
75  34    5 

9667 
9391 
3377 
9599 
9357 

60    2    2 
37  51  16 
41  49  34 
57  57  24 
73  49  29 

9686 
9419 
3470 
9555 

9376 

18 

Sun 
Jupiter 
a  Peghsi 
Saturn 

W. 
E. 
E. 
E. 

68    2  37 
29  20  21 
49  44    3 
65  13  23 

9784 
9533 
9701 
9474 

69  37  26 
27  39  54 
48    7  24 
63  31  33 

9803 
9561 
9734 
9494 

71  11  50 
26    0    5 
46  31  29 
61  50  11 

9893 
9591 

a?68 

9515 

72  45  48 
24  20  57 
44  56  19 

60    9  18 

9849 
9699 
9804 
9535 

19 

Sun 

a  Pegasi 
Saturn 
<z  Arietis 
Mars 

W. 

E. 

E. 

E. 

E. 

80  29  26 
37  13    9 
51  51  50 
77  54  41 
89  46  42 

S938 
3099 
9638 
9601 
9487 

82    0  57 
35  43  24 
50  13  44 
76  15  47 
88    5  10 

9957 
3076 
9657 
9618 
9504 

83  32    4 
34  14  45 
48  36    6 
74  37  17 
86  24    2 

9975 
3135 
9678 
9635 
9590 

85    2  48 
32  47  18 
46  58  56 
72  59  10 
84  43  17 

9993 
8900 
9698 
9653 
9538 

20 

Sun 
Saturn 
a  Arietis 
Mars 

W. 
E. 
E. 
E. 

92  30  55 
39    0    7 
64  54  19 
76  25  16 

3080 
9808 
9735 

93  59  29 
37  25  49 
63  18  26 
74  46  45 

9096 
9831 
9751 
9633 

95  27  43 
35  52    1 
61  42  54 
73    8  35 

3113 
9854 
9767 
9649 

96  55  37 
34  18  43 
60    7  43 
71  30  46 

3199 
9879 
9789 
9663 

31 

Sun 

a  Aquile 

or  Arietis 

Mars 

Aldebaran 

W. 

W. 

E. 

E. 

E. 

104  10  30 
48    6  48 
52  16  41 
63  26  29 
85    0  34 

3903 
3909 
9855 
9739 
9877 

105  36  36 

49  20    6 

50  43  24 
61  50  32 
83  27  46 

3916 
3865 
9869 
9745 
9890 

107    2  26 
50  34    1 
49  10  25 
60  14  52 
81  55  14 

3999 

9883 

9758 
9903 

108  28    1 
51  48  30 
47  37  44 
58  39  29 
80  22  59 

8949 
8809 
9896 
9770 
9915 

22 

Sun 

W. 

115  32  13 

3301 

116  56  23 

3319 

118  20  20 

3399 

119  44    6 

9338 

198 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEB. 

« 

h 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

md 

Noon. 

of 

np>- 

of 

Vlh. 

of 

ix*. 

of 

23 

PodUon. 

Diff. 

DlfL 

DHL 

Diff. 

a  Af^uiliB 
a  Anetis 

W. 

oil' 

53    3  30 

3776 

54  18  57 

3759 

55  34  49 

3731 

56  51    3 

9713 

E. 

46    5  20 

9909 

44  33  12 

9999 

43    1  21 

9935 

41  29  46 

9M8  ' 

Mars 

E. 

57    4  22 

9789 

55  29  31 

9794 

53  54  55 

9806 

52  20  34 

9816 

AldebAran 

£. 

78  50  59 

9997 

77  19  15 

9939 

75  47  45 

9950 

74  16  30 

"«i 

23 

Suiv 

W. 

121    7  40 

3349 

122  31    3 

3351 

123  54  15 

3360 

125  17  17 

3909  1 

n  Aquilas 

W. 

63  16  27 

3647 

64  34  11 

3637 

65  52    5 

9690 

67  10    7 

9893  ! 

Jupiter 

W. 

28  52    6 

30&9 

30  21  16 

3054 

31  50  22 

9057 

33  19  24 

9060  ' 

Mars 

E. 

44  32  18 

9868 

42  59  18 

9878 

41  26  31 

9887 

39  53  55 

9896  ' 

Aldebaran 

E. 

66  43  37 

3014 

65  13  41 

3093 

63  43  57 

3039 

62  14  24 

9048  ! 

24 

or  AquilaB 

W. 

73  41  56 

a'>08 

75    0  32 

3506 

76  19  11 

3595 

77  37  51 

3593  , 

Fomalhaut 

W. 

48  54  11 

3703 

50    9  20 

3765 

51  24  59 

3740 

52  41    4 

3716 

Jupiter 

W. 

40  43  28 

3079 

42  12    3 

3089 

43  40  34 

3087 

45    9    0 

9000 

Mara 

E. 

32  13  49 

9941 

30  42  22 

9950 

29  11    6 

9969 

27  40    2 

9968 

Aldebaran 

E. 

54  49  30 

3087 

53  21    4 

9095 

51  52  48 

3104 

50  24  43 

3119 

25 

Fomalhaut 

W. 

59    6  58 

3697 

60  25    3 

3614 

61  43  22 

3601 

6:)    1  55 

3590 

Jupiter 
a  Peffasi 
Aldeoaran 

W. 

52  30  11 

3105 

53  58  15 

3108 

55  26  15 

3110 

56  54  12 

3119 

W. 

36  28    4 

3471 

37  49    1 

3446 

39  10  26 

3494 

40  32  15 

3406 

E. 

43    6  55 

3158 

41  39  55 

3167 

40  13    6 

3178 

38  46  30 

3186  ■ 

PoUux 

E. 

84  46  23 

3080 

83  17  49 

3084 

81  49  20 

3067 

80  20  55 

3090 

26 

Fomalhaut 

W. 

69  37  27 

3545 

70  57    2 

3538 

72  16  44 

3531 

73  36  34 

9595 

Jiipiter 
a  Pegasi 

W, 

64  13  25 

3190 

65  41  10 

3191 

67    8  54 

3199 

66  36  37 

3191  i 

W. 

47  26    4 

3335 

48  49  35 

9394 

50  13  19 

3314 

51  37  14 

3906 

1 

Saturn 

W. 

29  52  30 

3913 

31  18  24 

3909 

32  44  31 

3109 

34  10  50 

3183 

Pollux 

E. 

72  59  40 

3103 

71  31  34 

3105 

70    3  30 

3106 

68  35  28 

3109 

27 

Fomalhaut 

W. 

80  17  10 

3509 

81  37  32 

3499 

82  57  57 

3496 

84  18  26 

9493 

Jupiter 
a  Pegasi 

W, 

75  55    2 

3194 

77  22  42 

3194 

78  50  23 

3194 

80  18    4 

3183 

W. 

58  39  11 

9969 

60    3  59 

3964 

61  28  53 

9956 

62  53  54 

Saturn 

W. 

41  24  42 

3151 

42  51  50 

3146 

44  19    4 

3149 

45  46  23 

9137 

Pollux 

E. 

61  15  51 

3116 

5948    1 

3117 

58  20  12 

3118 

56  52  24 

9119 

28 

Fomalhaut 

W. 

91    1  26 

3486 

92  22    6 

3485 

93  42  47 

3485 

95    3  28 

9486 

Jupiter 
a  Pegasi 

W. 

87  36  43 

3119 

89    4  30 

3117 

90  32  19 

3115 

92    0  10 

9114 

W. 

70    0  31 

3998 

71  26    7 

3994 

72  51  48 

9999 

74  17  34 

9915 

Saturn 

W. 

53    4  16 

3118 

54  32    4 

3114 

55  59  57 

3110 

57  27  54 

9107 

a  Arietis 

w. 

26  27  53 

3149 

27  55    3 

3140 

29  22  24 

3139 

30  49  55 

3194 

Pollux 

E. 

49  33  48 

3195 

48    6    9 

3197 

46  38  32 

3198 

45  10  56 

3130 

Regulus 

E. 

86  15  49 

9075 

84  47    9 

9074 

83  18  28 

9073 

81  49  45 

9071 

29 

Saturn 

W. 

64  48  43 

9060 

66  17    6 

9085 

67  45  34 

3089 

69  14    6 

9078 

a  Arietis 

W. 

38    9  37 

3093 

39  37  55 

3088 

41    6  19 

3089 

42  34  50 

9078 

Mars 

W. 

28  49  20 

3003 

30  19  29 

9997 

31  49  45 

9993 

33  20    7 

9N9 

PoUttX 

E. 

37  53  38 

3143 

36  26  21 

3148 

34  59    9 

3159 

3332    3 

9196 

Regulus 

E. 

74  25  34 

3060 

72  56  36 

3058 

71  27  35 

3056 

69  58  31 

90S9 ; 

30 

Saturn 

W. 

76  37  58 

3058 

78    6  59 

9053 

79  36    6 

3049 

81    5  18 

9045  ' 

1 

a  Ai'ietis 

W. 

49  58  58 

3059 

51  28    6 

3047 

52  57  20 

3049 

54  26  41 

9097 

Mars 

W. 

40  53  20 

S965 

42  24  16 

9969 

43  55  17 

9957 

45  26  24 

9963 

Regulus 

E. 

62  32  14 

9037 

61    2  47 

3033 

59  33  15 

9090 

58    3  39 

3086 

L 


1 


XVIII. 


NOVEMBER,  1879* 


199 


GBKENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

ii 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

-Midnight 

of 

XVh. 

of 

XVlJli». 

of 

XXfb* 

of 

23 

PotitkNi. 

^7 

Dur. 

Diff. 

Diff. 

Biff. 

Q  Ac[uike 

W. 

O           t       t' 

58    736 

3696 

O         /         /' 

59  24  27 

3681 

60  4l'34 

3669 

O          t        ii 

61  58  54 

3657 

a  Anetis 

E. 

39  58  28 

9960 

38  27  25 

9973 

36  56  39 

9966 

35  26    9 

9999 

Mars 

£. 

50  46  27 

INN? 

49  12  34 

9838 

47  38  55 

9848 

46    5  30 

9859 

Aldebaran 

K 

72  45  28 

9973 

71  14  40 

9983 

69  44    6 

9993 

68  13  45 

3004 

23 

SCTN 

W. 

126  40    9 

3377 

128    2  52 

3385 

129  25  26 

3393 

130  47  51 

3400 

a  Aquilse 

W. 

68  28  17 

3617 

69  46  33 

3611 

71    4  55 

3606 

72  23  23 

3601 

Jupiter 

W. 

84  48  22 

3064 

36  17  16 

3968 

37  46    5 

3079 

39  14  49 

3076 

Mars 

£. 

38  21  31 

9M5 

36  49  18 

S914 

35  17  17 

8093 

.«  45  27 

9939 

Aldebaran 

E. 

60  45    3 

3051 

59  15  53 

3060 

57  46  55 

3069 

56  18    7 

3078 

24 

a  AquilaB 

W. 

78  56  33 

3599 

80  15  16 

3591 

81  34    0 

3590 

82  52  45 

3590 

Fomalhaut 

W. 

53  57  34 

3695 

55  14  26 

3S77 

56  31  38 

3650 

57  49    9 

3649 

Jupiter 

w. 

46  37  22 

3093 

48    5  40 

3096 

49  33  54 

3100 

51     2    4 

3108 

Mars 

E. 

26    9    9 

9978 

24  38  29 

9969 

23    8    3 

3001 

21  37  51 

3014 

Aldebaraii 

E. 

48  56  48 

3191 

47  29    4 

3199 

46    1  30 

8138 

44  34    7 

3148 

25 

Fomalhaut 

W. 

64  20  40 

3560 

65  39  36 

3570 

66  58  43 

3561 

68  18    0 

3559 

Jupiter 

a  Pegasi 

VV. 

58  22    7 

3114 

59  50    0 

3116 

61  17  50 

3118 

62  45  38 

3119 

W. 

41  54  25 

3388 

43  16  55 

3379 

44  39  43 

3350 

46    2  46 

3346 

Aldebaran 

E. 

37  20    7 

3900 

35  53  58 

3914 

34  28    5 

39in 

33    2  28 

3943 

Pollux 

E. 

78  52  33 

3093 

77  94  15 

3006 

75  56    0 

3099 

74  27  49 

3101 

26 

Pomatbaut 

W, 

74  56  30 

8690 

76  16  32 

3515 

77  36  39 

3510 

78  56  52 

3506 

Jupiter 

W. 

70    4  19 

3194 

71  32    0 

3194 

72  59  41 

3134 

74  27  22 

3194 

a  Pegasi 

W, 

53    1  19 

3997 

54  25  34 

3989 

55  49  58 

3989 

57  14  31 

3976 

Saturn 

W. 

a5  37  20 

3175 

37    3  59 

3168 

38  30  46 

3169 

39  57  41 

3157 

Pollux 

E. 

67    7  29 

3110 

a5  39  32 

3119 

64  11  37 

3113 

62  43  43 

3114 

27 

Fomalhaut 

W. 

85  38  58 

3490 

86  59  33 

3489 

88  20    9 

3488 

89  40  47 

3487 

Jupiter 

w. 

81  45  46 

3199 

83  13  29 

3191 

84  41  13 

3190 

86    8  58 

3190 

a  Pegasi 

w. 

64  19    2 

3947 

65  44  16 

3949 

67    9  35 

3337 

68  35    0 

3939 

Saturn 

w. 

47  13  48 

3133 

48  41  18 

3199 

50    8  53 

3195 

51  36  32 

3191 

Pollux 

E. 

55  24  38 

3190 

53  56  53 

3199 

52  29  10 

3193 

51     1  28 

3194 

28 

Fomalhaut 

W. 

96  24    9 

3485 

97  44  50 

3487 

99    5  29 

3488 

too  26    6 

3490 

Jupiter 
a  Pegasi 

W. 

93  28    3 

3119 

94  55  58 

3110 

96  23  55 

3108 

97  51  55 

3106 

W. 

75  43  25 

3911 

77    9  21 

3908 

78  35  21 

3904 

80    1  26 

3906 

Sfttum 

W. 

58  55  55 

3104 

60  24    0 

3100 

61  52  10 

3096 

63  20  24 

3099 

a  Arietis 

W. 

32  17  36 

3117 

33  45  25 

3110 

35  13  22 

3105 

36  41  26 

3099 

Pollux 

E. 

43  43  23 

3139 

42  15  52 

3134 

40  48  24 

3137 

39  20  59 

3140 

Regulus 

E. 

80  21    0 

3069 

78  52  12 

3067 

77  23  22 

3065 

75  54  29 

3063 

29 

Saturn 

W. 

70  42  43 

3073 

72  11  25 

3070 

73  40  11 

3066 

75    9    2 

3069 

a  Arietis 

W. 

44    3  27 

3073 

45  32  10 

3067 

47    I    0 

3069 

48  29  56 

3057 

Mars 

W. 

34  50  34 

9984 

36  21    7 

9979 

37  51  46 

9975 

39  22  30 

9970 

Pollux 

E. 

32    5    4 

3166 

30  38  14 

3174 

29  11  34 

3184 

27  45    6 

3198 

Regulus 

E. 

68  29^23 

3049 

67    0  11 

3047 

65  30  56 

3043 

64    1  37 

3040 

30 

Saturn 

W. 

82  34  35 

3040 

84    3  58 

3035 

85  33  27 

8030 

87    3    2 

3095 

a  Arietis 

W. 

55  56    8 

3031 

57  25  42 

3096 

58  55  22 

3091 

60  25    9 

3014 

Mars 

W. 

46  57  36 

9948 

48  28  54 

9943 

50    0  18 

9939 

51  31  48 

9933 

Regulus 

E. 

56  33  59 

3099 

55    4  14 

3018 

53  34  24 

3014 

52    4  28 

3009 

300 


BECEMBER,  18V0. 


1 

1 

Al^Kmnt 

DUf.  for 

Afjamu 

WKht 

Smil- 

Uoid- 

AppanM 

DWbr 

tboar. 

likMr. 

dUlMtW. 

Ub. 

nm«. 

IkoBT. 

Hon. 

1 

16  28  59.43 

10.793 

S.21°48'27"3 

-9S"41 

16  15.96 

70.39 

10  52*00 

0.934 

Tae.. 

2 

16  38  18.81 

10.891 

21  57  37.0 

2i.36 

16  16.11 

70.38 

10  29.23 

0.961 

Wed. 

3 

16  37  38.84 

10.847 

22    6  21.1 

3l.3i 

16  16J25 

70.46 

10    5.83 

0.9S7 

Thur. 

4 

16  41  59.48 

10.679 

22  14  39.8 

20.94 

16  16.38 

70.64 

9  41,81 

1.013 

Frid. 

5 

16  46  30.71 

10.eB6 

22  23  32.8 

19.18 

16  16.51 

70.62 

9  17.21 

1.037 

Sut 

6 

16  50  42.53 

10.990 

22  29  59.7 

18.06 

16  16.64 

70.69 

8  62.03 

1.061 

Sim. 

7 

16  55    4.67 

10.W3 

22  37     0.0 

16.95 

16  16.76 

70.76 

8  26.31 

1.063, 

Mon. 

8 

16  59  27.76 

10.963 

22  43  33.7 

16.84 

16  16.88 

70.82 

8    0.05 

1.104 

Tue.. 

9 

17    3  51.12 

10.969 

22  49  40.5 

14.79 

16  16.99 

70.88 

7  38.32 

1.1«3 

Wed. 

10 

17    8  14.95 

11,001 

22  55  20.3 

13.59 

16  17.10 

70.94 

7    6.13 

1.143 

Thur. 

11 

17  12  39.22 

11.018 

28     0  33.0 

19.46 

16  17.30 

71.00 

6  38.50 

I.IBO 

Frid. 

12 

17  17     3.86 

11.034 

23     5  18.3 

11.39 

16  17.31 

71.05 

6  10.48 

1.175 

Sat 

IS 

17  21  28.85 

11.M8 

28     9  36.2 

10.17 

16  17.41 

71.10 

5  42.12 

iiesj 

Stilt. 

14 

17  26  54.19 

1J.069 

23  13  26.3 

9.01 

16  17.51 

71.14 

5  13.40 

1.901 

Mn. 

16 

17  30  19.83 

11.073 

23  16  48.5 

7.84 

16  17.60 

71.17 

4  44.41 

1.319 

Tue.. 

le 

17  34  45.71 

11.063 

28  19  42.8 

6.67 

16  17.69 

71.30 

4  1618 

1.993 

Wed. 

17 

17  39  11.81 

11.091 

23  22     9.0 

6.50 

16  17.77 

71,23 

3  45.72 

1.930 

Thur. 

18 

17  48  38.07 

11.098 

23  24     7.1 

4.33 

16  17.85 

71.25 

3  16.09 

1.937 

Frid. 

19 

17  46     4.48 

11.109 

23  26  36.9 

3.16 

16  17.93 

71.27 

2  46.38 

1.94S 

SaL 

20 

17  52  30.9? 

11.106 

28  26  38.6 

1.98 

16  18.00 

71.28 

2  16.48 

1.946 

Sim. 

21 

17  56  57.53 

:i.l07 

28  37  12.1 

-O.BI 

16  18.07 

71.99 

146.56 

1.947 

Mon. 

22 

18     1  34.13 

11.108 

23  27  17.3 

t  0.37 

16  18.13 

71.30 

1  16.61 

1.948 

TueB. 

23 

18     6  50.72 

11.107 

23  26  54.3 

1.65 

16  18.18 

71.30 

0  46.64 

1.94C 

Wed. 
Thur. 

24 
25 

18  10  17.29 
18  14  43.78 

II.IOS 
11.109 

23  26    2.9 
23  24  43.2 

9.7^ 
3.91 

16  18.33 
16  18.38 

71.80 

71.99 

0  16.70 

1.944 
1.940 

oiai4 

Frid. 

26 

18  19  10.17 

11.097 

28  23  55.5 

6.0S 

16  18.33 

71.28 

0  43.89 

1.336 

Sat. 

27 

18  23  36.44 

11.099 

28  20  39.6 

e.96 

16  18.35 

71.96 

1  12.B2 

1.330 

&m. 

28 

18  28    2.54 

11.066 

23  17  55.4 

7.49 

16  1857 

71J!4 

141.98 

1.993 

Hon. 

29 

18  32  28.47 

11.077 

23  14  43.2 

9.58 

16  18.39 

71J21 

2  11.27 

1.215 

Toe. 

30 

18  36  64. 1« 

11.067 

23  U    3.2 

9.74 

16  18.41 

71.18 

2  40.36 

1.806 

Wed. 

81 

18  41   19.66 

11.066 

23    6  66.3 

10.01 

16  18.41 

71.16 

3    9.19 

1.196 

Thur. 

32 

18  45  44.86 

11.044 

S.23     3  19.5 

+19.07 

16  18.41 

71.11 

3  37.74 

1.163 

DH^           be 

tonDdb 

btruUii    0 

.isfn»t 

Midnian 

b.Q.I,r...T1»..       II 

VOTK. — IAMD  TIUM  of  UIA  F 

-  pnflied  to  (lie  boor 

rohug. 

jMeatha 

t  walh  d«UD 

^. 

' 

.f  tbBtthejBnde 

^1 
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DECJBMBMR,  ISTO. 


901 


AT  OBEENWIGH  MEAN  NOON. 


t 

I 


Hon. 

Tues, 

Wed. 

Tbur. 

Prid. 

Sat 

Sim. 
Mon« 
TuM 

Wed. 
ThuT. 
Frid 

Sat 

gy — > 

Mob, 

Taes. 
Wed. 
Thar. 

Frid. 

Sat 


Mcxi. 
Tnea. 

Wed. 

Thar. 

Prid. 

Sat 

Mon. 

Tnea. 

Wed. 

Thar. 


I 

• 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

10 
17 
18 

19 
20 

21 

22 
23 
24 

85 
26 
27 

28 
29 
80 
31 

82 


THE  SUN'S 


BJ^i  A8oeD«lon. 


6  29  1.87 
6  33  20.69 
6  87  40.65 

6  42  1^ 
6  46  22.38 
6  50  4412 

6  55    &89 

6  59  29.19 

7  8  52.48 

7  8  16.23 
7  12  40.41 
7  17    4.97 

7  21  29.88 
7  25  55.14 
7  30  20.69 

7  34  46.48 
7  39  12.49 
7  43  3a.66 

7  48  4.97 
7  52  31.87 

7  56  57.84 

8  1  24.84 
8  5  5a85 
8  10  17.33 

8  14  4a72 
8  19  10.02 
8  23  36.20 

8  28  2.21 
8  82  28.05 
8  36  53.68 
8  41  19.06 


18  45  44.17 


Oiir.  for 
Ibonr. 


■ 
0.791 

0.618 

0.844 

0.869 
0.893 
0.917 

0.939 
0.9^0 
0.979 

0.998 
I  Mb 
1.031 

1^5 

1.070 

IJ080 

1.094 

1.098 
1.102 
1.103 

iao4 

1.103 
1.101 

1.096 
1.093 
1.088 

1^1 
1.073 
1.063 
105-3 


11.040 


Ajpparmd 
DedinatioD. 


// 


S.21  48  81. 

21  57  40.8 

22  6  24.6 

22  14  48.0 
22  22  35.7 
22  30  2.3 

22  37  2.3 
22  43  85.6 
22  49  42.3 

22  55  21.9 

23  0  84.3 
28  5  19.4 

28  9  87.1 
28  13  27.0 
28  16  49.1 

28  19  43.2 
28  22  9.3 
28  24  7.3 

23  25  37.1 
28  26  38.7 


5 -03 


Diltfor 
Ihoor. 


// 


.40 
23.36 
81.30 

90.33 
19.15 
18.05 

16.94 
15.88 
14.71 

13.58 
12.45 
11.31 

10.16 
9.00 
7.8S 

6.66 
5.50 
4.33 

3.16 
1.96 


28  27  12.1-0.81 

28  27  17.8+  0.37 

29  26  54.3^     1.55 
28  26  2.9    2.73 


23  24  43.3 


3.91 


28  22  55.6    5.08 


28  20  89.7 


6.25 


28  17  55.7,  7.42 

28  14  43.6  8.58 

28  11     3.7|  9.74 

28  6  55.9  10.90 


S.28    2  20.3+12.06 


BfMtloii  of 

Time, 

tob$ 

added  to 


subtraeUd 
Mtan 


10  51.83 
10  29.06 
10    5.66 

9  41.65 
9  17.05 

8  51.67 

8  26.16 
7  59.91 
7  33.18 

7  5.99 
6  38.37 
6  10.86 

5  42.01 
5  13.31 
4  44.32 

4  15.09 

8  45  64 
3  16.02 

2  46.27 
2  16.43 
1  46.52 

1  16.58 
0  46.63 
0  16.71 


0  13.13 

0  42.87 

1  12.49 

1  41.94 

2  11.22 
2  40.30 
8    9.12 


Diftfor 
Ihonr. 


8  37.67   1.183 


0.984 
0.961 
0.987 


.013 
.037 
.061 

.083 
.104 
.123 

.142 

.159 
.175 

.188 
.201 
.212 

.222 
.230 
.237 

.242 

.246 
.247 

.248 

.246 
.244 

.240 
.236 
.230 

.223 
.215 
.906 
.195 


Slderaa 

Time, 

or 

Right  Aaoeaaioo 

of 


E     m       s 

16  39  53.20 
16  48  49.75 
16  47  46.81 

16  51  42.67 
16  55  39.43 

16  59  35.99 

17  8  82.55 
17  7  29.10 
17  11  25.66 

17  15  22.22 
17  19  18.78 
17  23  15.33 

17  27  11.89 
17  31  8.45 
17  35  5.01 

17  39  1.57 
17  ^  58.13 
17  46  54.68 

17  50  51.24 
17  54  47.80 

17  58  44.86 

18  2  40.92 
18  6  37.48 
18  10  34.08 

18  14  30.59 
18  18  27.15 
18  22  23.71 

18  26  20.27 
18  30  16.83 
18  34  13.38 
18  38  9.94 

18  42  6.50 


V9rB.-«71ie  SemWHwneler  for  H eon  Noon  may  be  aatumed  the  Mme  u  that  for  Apparent  Nooo. 

— prefixed  to  the  hourly  ehaage  of  deoUoatloD  Indicotee  that  aoath  deol'oatiODe  are  Increaainff ; 

+  that  they  are  deersaslng. 


Diff.  for  1  hour. 
+9».8665 
(Table  m.) 
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III. 


AT  GEEENWIOH  MEAN  NOON. 


§ 
I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
30 
31 

32 


i 

o 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 

366 


THE  SUN'S 


Tms  LONGITUDE. 


248  58  13.0 

249  59    3.9 

250  59  56.1 

251  60  49.6 

253  1  44.5 

254  2  40.7 

255  3  38.1 

256  4  36.6 

257  5  36.3 

258  6  37.3 

259  7  39.2 

260  8  42.0 

261  9  45.6 

262  10  50.0 

263  11  55.1 

264  13    0.7 

265  14    6.8 

266  15  13.3 

267  16  20.0 

268  17  27.0 

269  18  34.1 

270  19  41.4 

271  20  48.8 

272  21  56.3 

273  23    3.9 

274  24  1 1.6 

275  25  19.4 

276  26  27.3 

277  27  35.5 

278  28  44.0 

279  29  52.6 

280  31     1.4 


>J 


II 


57  11.4 

58  2.2 

58  54.2 

59  47.5 

0  42.2 

1  38.2 

2  35.4 

3  38.8 

4  38.4 

5  34.1 

6  35.8 

7  38.4 

8  41.8 

9  46.0 

10  50.9 

11  56.3 

13  2.2 

14  8.5 

15  15.0 

16  21.8 

17  26.8 

18  35.9 

19  43.1 

20  50.4 

21  57.8 

23  5.4 

24  13.0 

25  20.7 

26  28.7 

27  37.0 

28  45.4 

29  54.0 


DUr.  for 
llioar. 


62.09 
58.15 
59.80 

52.86 
58.31 
58.37 

58.48 
58.46 
58.51 

58.56 
58.60 
58.63 

58.67 
58.70 
58.78 

58.74 
58.76 
58.77 

58.78 
58.79 
68.80 

68.80 
58.80 
58.81 

58.88 
58.88 
58.83 

58.83 
58.84 
58.85 
58.86 


158.86 


LATITUDB 


n 


+0.35 

0.22 

+0.09 

-0.04 
0.14 
0.21 

•  0.26 
0.29 
0.28 

0.25 

0.17 

-0.08 

+0.02 
0.14 
0Ji8 

0.42 
0.53 
0.63 

0.71 
0.78 
0.82 

0.83 
0.79 
0.74 

0.64 
0.54 
0.41 

0.28 

0.14 

+0.01 

-0.12 

-0.22 


Logarithm 

of  the 

Badios  Vector 

of  the 

Barth. 


Diff.  for 
Ihoar. 


9.9987396 
.9936749 
.9936126 

.9935526 
.9934947 
.9934389 

.9938850 
.9983889 
•9932826 

.9982341 
.9931872 
.9981418 

.9930980 
.9930557 
.9930149 

.9929756 
.9929380 
.9929022 

.9928684 
.9928366 
.9928068 

.9927792 
.9927540 
.9927814 

.9927114 
.9926941 
.9926796 

.9926679 
.9926592 
.9926585 
.9926503 

9.9926499 


-87.5 
86.5 
85.5 

84.5 
83.6 
88.8 

88.0 
81.3 
90.5 


9.8 
9.8 
8.6 

7.9 
7.3 
6.6 

6.0 
5.3 
4.5 

8.7 

3.8 
1.9 

1.0 
0.0 
6.9 

7.8 
6.7 
6.5 

4.3 
3.1 
1.9 
0.7 


+  0.4 


Mean  Time 

of 
Sidereal  Ob. 


h      m       ■ 

7  18  54.70 
7  14  68.79 
7  11  2.88 

7  7  6.97 
7  3  11.05 
6  59  15.14 

6  55  19.28 
6  51  28.32 
6  47  27.40 

6  43  31.49 
6  89  35.58 
6  85  39.67 

6  81  43.75 
6  27  47.84 
6  23  51.98 

6  19  56.02 
6  16  0.10 
6  12    4J9 

6  8  a28 
6  4  12.37 
6    0  ia45 

5  56  20.45 
5  52  24.63 
5  48  28.72 

5  44  32.80 
5  40  36.89 
5  86  40.98 

5  32  45.07 
5  28  49.16 
5  24  58J24 
5  20  57.83 

5  17     1.42 


Nora  t  A  oorrMpoDdi  to  the  trv  equtnoz  of  the  date,  A'  to  the  mtan  eqnlnoz  of  Jamuiry  O'.a 


DiiL  for  1  hfow. 
— 9*.8906 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

4 

1 

0 

THE  MOON'S 

r  '■ 

8XMID1AMBTX1I.. 

HORIZORTAL 

PARALLAI. 

MXRIDIAN  PABSAeX. 

AOK. 

Noon. 

Midnight. 

Noon. 

Dlfl:  for 
Ibovr. 

Midnight 

Diff.  for 
Ihoor. 

IHff.  for 
Ihoor. 

NOOXL 

1 

2 
3 

14  53.1 

14  58.9 

15  6.4 

14  55.8 

15  2.5 
15  10.8 

54  30.8 

54  52.3 

55  19.7 

+0.77 
1.01 
1.87 

54  40.8 

55  5.2 
55  35.7 

+o!89 
1.13 
1.40 

h      m 

14  22.1 

15  10.6 
15  57.5 

• 

m 
2.05 

1.99 

1.93 

d 
17.5 

18.5 
19.5 

4 
5 
6 

15  15.5 
15  26.4 
15  38.9 

15  20.8 
15  32.5 
15  45.6 

55  53.3 

56  33.3 

57  19.0 

1.53 

1.78 
2.01 

56  12.5 

56  55.5 

57  43.6 

1.66 
1.90 
2.09 

16  43.3 

'l7  28.5 

18  14.2 

1.89 
1.89 
1.93 

20.5 
21.5 
22.5 

7 
8 
9 

15  52.5 

16  6.6 
16  20.1 

15  59.5 

16  13.5 
16  26.2 

58  9.0 

59  0.8 
59  50.3 

2.14 
2.14 
1.94 

58  34.9 

59  26.2 

60  12.6 

2.16 
2.07 
1.76 

19     1.6 

19  52.0 

20  46.6 

2.03 
2.19 
2.39 

23.5 
24.5 
25.5 

10 
11 
12 

16  31.6 
16  39.7 
16  43.2 

16  36.1 
16  42.1 
16  43.0 

60  32.5 

61  2.3 
61  15.2 

1.S3 

0.90 

+0.14 

60  49.3 

61  11.0 
61  14.4 

1.34 
+0.53 
-0.26 

21  46.1 

22  49.9 

23  55.9 

2.58 
2.73 
2.75 

26.5 
27.5 
28.5 

13 
14 
15 

16  41.5 
16  34.6 
16  23.3 

16  38.6 
16  29.3 
16  16.4 

61     8.8 
60  43.4 
60    2.0 

-0.67 
1.41 
1.99 

60  58.3 
60  24.4 
59  36.8 

1.06 
1.73 
2.19 

6 

1  0.9 

2  2.0 

2.64 
2.44 

0.0 
1.0 
2.0 

16 
17 
18 

16    9.1 
15  53.3 
15  37.5 

16     1.2 
15  45.3 
15  80.0 

59    9.6 

58  11.7 

.57  13.9 

2.33 
2.43 
2.34 

58  41.0 
57  42.5 
56  46.5 

2.41 
2.41 
2.23 

2  58.0 

3  48.9 

4  35.8 

2.22 

2.02 

1.88 

3.0 
4.0 
5.0 

19 

ao 

31 

15  23.0 
15  10.4 
15    0.3 

15  16.4 
15    5.1 
14  56.3 

56  20.5 
55  34.4 
54  57.3 

2.09 
1.74 
1.35 

55  56.4 
55  14.7 
54  42.4 

1.92 
1.65 
1.15 

5  19.9 

6  2.5 

6  44.8 

1.80 
1.76 
1.77 

6.0 
7.0 
8.0 

22 
23 
24 

14  52.8 
14  47.9 
14  45.5 

14  50.0 
14  46.4 
14  45.0 

54  29.8 
54  11.8 
54    2.7 

0.05 

0.55 

-0.20 

54  19.6 
54    6.2 
54     1.3 

0.74 

0.37 

-0.04 

7  27.8 

8  12.2 
8  58.5 

1.82 

1.89 
1.98 

9.0 
10.0 
11.0 

36 
36 
27 

14  45.2 
14  46.8 
14  49.9 

14  45.8 
14  48.2 
14  52.0 

54     1.7 
54    7.6 
54  19.2 

+0.10 
0.37 
0.58 

54    3.8 
54  13.0 
54  26.8 

+0.24 
0.48 
0.68 

9  46.9 

10  36.9 

11  27.7 

2.06 
2.11 
2.12 

12.0 
13.0 
14.0 

28 
29 
80 
81 

14  54.4 

14  59.8 

15  6.2 
15  13.4 

14  57.0 

15  2.9 
15    9.7 
15  17.3 

54  35.4 

54  55.5 

55  18.9 
55  45.5 

0.76 
0.91 
1.04 
1.16 

54  45.0 
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9.9074 

25  21  21.4 

-O.063 

18 

6  59     1.54 

9.1793 

22  56  40.6 

5Jfi8  ! 

19 

5  15  33.75 

9.9089 

25  21  13.9 

0.187 

19 

7    1  11.82 

9.1709 

22  .50  43.9 

6J»9  • 

20 

5  17  46.26 

9.9088 

25  20  59.0 

0.311 

20 

7    3  21.97 

9.1689 

22  44  40.4 

6.115 

21 

5  19  58.81 

9.9095 

25  20  26.6 

0.435 

21 

7    5  32.00 

9.1661 

22  38  30.1 

6.997 

22 

5  22  11.40 

9.9101 

25  20    6.8 

0.558 

22 

7    7  41.90 

9.1639 

22  32  13.1 

6.339 

23 

5  24  24.02 

9.9105 

25  19  29.6 

0.683      23 

7    9  51.67 

9.1617 

22  25  49.4 

6.451 

24 

5  26  tiGM 

9.9109 

N.25  18  45.0 

0.806      24 

7  12    1.31 

9.1596 

N.22  19  19.0 

6.569 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BifEbiAsoeMion. 

Dur. 

for  ]  m. 

Bedination. 

Dlif. 
for  Im. 

Hoar. 

BightAaoenaion. 

Diff. 
Ibrlm. 

Deolioation. 

Diir. 

forlm. 

mo: 

NDA1 

r29. 

WEDNESDAY  31. 

h    m      ■ 

■ 

O          /           /I 

// 

h    m      ■ 

■ 

O        /          1/ 

// 

0 

7  12    1.3] 

9.1505 

NSirZ  19  19.0 

0.569 

0 

8  52  46iK) 

9U)380 

N.15    9    1.9 

11.069 

1 

7  14  10.81 

9.1579 

22  12  42.0 

6.679 

1 

8  54  48.41 

9.0357 

14  57  54.7 

11.157 

2 

7  16  20.17 

9.1549 

22    5  58.4 

6.783 

2 

8  56  50.49 

9.0335 

14  46  43.1 

11.931 

3 

7  18  29.40 

9.1598 

21  59    8.1 

6.803 

3 

8  58  52.43 

9.0313 

14  35  27.0 

11.304 

4 

7  20  38.48 

9.1509 

21  52  11.3 

7.001 

4 

9    0  54.24 

9U)901 

14  24    6.6 

11.376 

5 

7  22  47.42 

9.1477 

21  45    8.0 

7.108 

5 

9    2  55.92 

9.0968 

14  12  41.9 

11.446 

6 

7  24  56.21 

9.1453 

21  37  58.3 

7.916 

6 

9    4  57.46 

9.0947 

14    1  12.8 

11.590 

7 

7  27    4.86 

9.1499 

21  30  42.1 

7.393 

7 

9    6  58.88 

9.0997 

13  49  39.5 

11.589 

8 

7  29  13.36 

9.1404 

21  23  19.5 

7.490 

8 

9    9    0.18 

9.0906 

13  .%    2.1 

11.656 

9 

7  31  21.71 

9.1380 

21  15  50.6 

7.534 

9 

9  11     1.35 

9.0165 

13  26  20.6 

11.796 

10 

7  33  29.92 

9.1355 

21     8  15.4 

7.630 

10 

9  13    2.40 

9.0166 

13  14  35.0 

11.793 

11 

7  35  37.97 

9.1399 

21    0  33.9 

7.743 

11 

9  15    3.34 

9.0147 

13    2  45.4 

11.860 

12 

7  37  45.87 

9.1304 

20  52  46J2 

7.847 

12 

9  17    4.16 

9.0197 

12  50  51.8 

iijno 

13 

7  39  53.62 

9.1976 

20  44  52.3 

7.050 

13 

9  19    4.86 

9.0108 

12  38  54.3 

1*.000 

14 

7  42    1.21 

liklJM 

20  36  52.2 

8.059 

14 

9  21    5.46 

9.0001 

12  26  53.0 

19.054 

15 

7  44    8.65 

9.1997 

20  28  46.0 

ai53 

15 

9  23    5.95 

9.0073 

12  14  47.8 

19.117 

16 

7  46  15.93 

9.1901 

20  20  33.8 

8J954 

16 

9  25    6.33 

9.0065 

12    2  38.9 

19.179 

17 

7  48  23.06 

9.1175 

*^0  12  15.5 

8.355 

17 

9  27    6.61 

9.0088 

11  50  26.3 

19.941 

18 

7  50  30.03 

9.1148 

20    3  5\Ji 

8.454 

18 

9  29    6.79 

9.0099 

11  38  10.0 

19.309 

19 

7  52  36.84 

9.1199 

19  55  21.0 

8.553 

19 

9  31    6.87 

9.0006 

11  25  50.1 

19.361 

20 

7  54  43.50 

9.1097 

19  46  44.9 

8.651 

20 

9  33    6.86 

1J»00 

11  13  2a7 

19.410 

21 

7  56  50.00 

9.1070 

19  38    2.9 

8.746 

21 

9  35    &75 

1.0074 

11    0  59.8 

19.477 

22 

7  58  56.34 

9.1043 

19  29  15.1 

8.845 

22 

9  37    a55 

1^)060 

10  48  29.5 

19.534 

23 

8    1    2^2 

9.1017 

N.19  20  21.5 

8.041 

23 

9  39    6.27 

1J)046 

N.IO  a5  55.8 

19.500 

TUi 

:SDA 

¥  30. 

T] 

BUESDAT, 

JAN 

UAEY  1,  1 

880. 

0 
1 

8    3    8.54 
8    5  14.40 

9M90 
9.0963 

N.19  11  22.2 
19    2  17.2 

0.036 
0.130 

0 

9  41    5.90 

1J039 

1  N.IO  23  18.7 

19.645 

2 

8    7  20.10 

9.0037 

18  53    6.6 

0.994 

• 

3 

8    9  25.65 

9.0911 

18  43  50.3 

9.317 

4 

8  11  31.03 

9.0864 

18  34  28.5 

0.408 

5 

8  13  36i25 

9.0858 

18  25    1.3 

0.400 

PFTAREft 

OF  T 

H  K  MOON. 

G 

8  15  41.32 

9.0K)9 

18  15  28.6 

0.500 

7 

8  17  46.23 

9.0805 

18    5  50.5 

0.680 

8 

8  19  50.98 

9.0778 

17  56    7.0 

0.760 

d      h     m 

.    6    7  43 
.  12  23    4 

•4   ^V           ^^^^            *^    HI 

9 
10 
11 

8  21  55.57 
8  24    0.01 
8  26    4.29 

9U>759 
9.0797 
9.0700 

17  46  ]8i2 
17  36  24.1 
17  26  24.9 

0.857 

0JM4 

10.030 

(C  Tjaat  Qua] 
#  New  Moo] 

•ter, . 

.3 
.4 

12 

8  28    8.41 

9.0974 

17  16  20.5 

10.116 

])   First  Qua] 

rter, . 

.  19  23  15 

.6 

13 

8  30  12.38 

9.0649 

17    6  11.0 

10.901 

O  Full  Moon 

i, .     . 

.  28    4  15 

.6 

14 
15 

8  32  16^20 
8  34  19.86 

9.0693 
9.0608 

16  55  56.4 
16  45  36.8 

10.985 
10.368 

16 

8  36  23.37 

9Mr3 

16  35  12.2 

10.450 

d        li 

17 
18 
19 

8  38  26.74 
8  40  29i^ 
8  42  33.03 

9U)549 
9U)594 
9U)499 

16  24  42.6 
16  14    8.1 
16    3  28.8 

lOJ^ 
10.615 
10.604 

(C  Perigee,. 
<L  Apogee,. 

.     .    12    3 
.     .  24  15 

.7 
.5 

20 

8  44  35i)5 

9.0475 

15  .52  44.8 

10.773 

21 

8  46  38.73 

9.0451 

15  41  5ao 

10.859 

S» 

8  48  41.36 

9.0497 

15  31    2.6 

10.090 

23 

8  50  4a85 

94)403 

15  20    4.6 

llJOOd 

24 

—         — 

8  52  46.20 

9.0380 

N.15    9    1.9 

11.069 
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6BEEMWI0H  MEAN  TIME. 

LUNAR  DI8TAN<;K8. 

h 

Stor'8  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

^ 

and 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXb. 

of 

1 

Positloii. 

Diff. 

Dur. 

Diff. 

Dim 

a  Arietis 

W. 

61  55    4 

3009 

63  35    6 

3003 

0         /        /• 

64  55  15 

9997 

66  35  31 

9991 

Mars 

W. 

53    3  25 

asm 

5435    8 

9994 

56    6  57 

9918 

57  38  53 

9919 

Aldebaran 

W. 

30    4  47 

S183 

31  31  16 

3169 

33  58  11 

3149 

34  35  30 

3194 

ReguluB 

E. 

50  34  27 

9005 

49    4  31 

3001 

47  34    9 

9996 

46    3  51 

9091 

Venus 

E. 

104  35    9 

3400 

103  13  53 

3394 

101  50  30 

338R 

100  36    0 

3383 

Spica 

E. 

104  35  39 

9994 

103    5  19 

9989 

101  34  53 

9983 

100    4  19 

mm 

2 

a  Arietb 

W. 

73  58  55 

9958 

75  30    1 

9960 

77    1  17 

9949 

78  33  43 

9935 

Mars 

W. 

65  30  25 

9883 

66  53    6 

9876 

68  35  56 

9R68 

69  58  56 

9861 

Aldebaran 

W. 

41  47    6 

3049 

43  16  18 

3036 

44  45  46 

3093 

46  15  30 

3010 

Regius 
Spica 

E. 

38  30  51 

9966 

36  59  5G 

9969 

35  38  55 

9957 

33  57  48 

9961 

£. 

93  39  35 

9946 

90  58  14 

9939 

89  36  44 

9931 

87  55    4 

9993 

Veniis 

E. 

93  33  45 

3350 

98  10  31 

3349 

90  47    8 

3334 

89  33  36 

3397 

3 

a  Arietis 

W. 

86  13  33 

9809 

87  44  53 

9883 

89  17  33 

9673 

90  50  36 

9865 

• 

Mars 

W. 

77  46  16 

9893 

79  SO  14 

9814 

80  54  34 

9606 

83  38  45 

9796 

Aldebaran 

W. 

53  47  59 

9951 

55  19  13 

9939 

56  50  43 

9997 

58  33  38 

9915 

Spica 
Venus 

E. 

80  14  15 

9889 

78  41  33 

9673 

77    8  40 

9864 

75  35  35 

9854 

E. 

83  33  40 

3984 

80  59  10 

3976 

79  34  30 

3966 

78    9  39 

3957 

8UN 

E. 

139    5  33 

3957 

137  40  30 

3947 

136  15  16 

3936 

134  49  49 

3995 

4 

Mars 

W. 

90  33  34 

9747 

91  59  11 

S736 

93  35    3 

9795 

95  11    9 

9715 

Aldebaran 

W. 

66    5    3 

9854 

67  38  30 

9841 

69  1]  55 

9898 

70  45  46 

9816 

PoHux 

W. 

34  39  46 

9989 

36    0  13 

9957 

37  31  19 

9997 

39    3    3 

9901 

Spica 
Venus 

E. 

67  46  57 

9803 

66  13  33 

9799 

64  37  54 

9780 

63    3    0 

9769 

E. 

71    3  30 

3904 

69  36  36 

3193 

68  10    9 

3183 

66  43  39 

3179 

Suw 

E. 

117  39  16 

3167 

116  13  37 

3154 

114  45  33 

3141 

113  18    3 

3198 

5 

Aldebaran 

W. 

78  39  15 

9749 

80  14  50 

9735 

81  50  44 

9790 

83  26  57 

9707 

Pollux 

W. 

36  49  31 

9790 

38  34  13 

9770 

39  59  19 

9750 

41  34  53 

9731 

Spica 
Venus 

E. 

55    4  35 

9707 

53  38    4 

9694 

51  51  16 

9681 

50  14  10 

9668 

E. 

59  37  39 

3111 

57  59  43 

3098 

56  31  31 

3086 

$5    3    4 

3073 

Sun 

E. 

105  57  30 

3059 

104  38  30 

3044 

103  59    3 

3099 

101  39  35 

9014 

6 

Pollux 

W. 

49  38  49 

9640 

51  16  49 

9699 

53  55  14 

9604 

54  34    3 

9586 

Spica 
Venus 

£• 

43    4    7 

9598 

40  35    9 

9564 

38  45  53 

9569 

37    6  15 

9655 

E. 

47  36  56 

3010 

46    6  56 

9997 

44  36  40 

9985 

43    6    8 

9973 

Sun 

£. 

98  56  39 

9934 

93  34  53 

9917 

90  53  56 

9900 

69  30  37 

9683 

7 

Pollux 

W. 

63  54  14 

9498 

64  35  30 

9481 

66  17  10 

9463 

67  59  15 

9446 

Regulus 

W. 

35  53  43 

9509 

37  33  43 

9486 

39  15  16 

9465 

30  57  19 

9444 

Venus 

E. 

35  39  59 

9993 

33  58    9 

9915 

32  36    9 

9909 

30  54    3 

9906 

Sun 

E. 

81  33  34 

9797 

79  59    3 

9779 

78  34    6 

9761 

76  48  47 

9743 

8 

Pollux 

W. 

76  35  49 

9360 

78  30  31 

9343 

80    5  18 

9396 

81  50  39 

9310 

Regulus 

W. 

39  34  35 

9349 

41  19  33 

9331 

43    4  37 

9313 

44  50  17 

9996 

Sun 

E. 

68  46  15 

9654 

67    833 

9637 

65  30  38 

9619 

63  51  59 

9009 

9 

Pbllux 

W. 

90  43  18 

9939 

93  30  58 

9917 

94  19    0 

9909 

96    7  34 

9168 

Regulus 

W. 

53  44  54 

9913 

55  33    3 

9198 

57  31  33 

9183 

59  10  36 

9169 

Sun 

E. 

55  33  44 

9519 

53  53  57 

9503 

53  11  48 

9488 

50  30  18 

9479 

10 

Pollux 

W. 

105  14  23 

9197 

107    4  40 

9116 

108  55  15 

9106 

110  46    5 

9096 

t 

J 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa. 

b 

Sfcw's  Kai&A 

F.L. 

P.L. 

F.L. 

P.I.. 

^1 

Mid 

Midnlfffat 

of 

XVh. 

of 

XVJUIh. 

of 

XXIb- 

of 

^ 

PosKloii. 

w 

BlfL 

Biff. 

Biff. 

Biff. 

I 

o  Arietw 

W. 

0             S          99 

67  55  55 

9984 

69  26  28 

9997 

O           /        /» 

70  57    9 

9971 

72  27  58 

9965 

Mars 

W. 

59  10  57 

9906 

60  43    8 

9901 

62  15  26 

9894 

63  47  52 

9889 

Aldebaran 

W. 

35  53  11 

3107 

37  21  12 

3091 

38  49  32 

3077 

40  18  10 

3069 

Regulos 

E. 

44  33  27 

9966 

43    2  57 

9981 

41  32  21 

9977 

40    1  39 

9979 

Venus 

E. 

99    $24 

3377 

97  42  41 

3370 

96  19  50 

3363 

94  56  51 

3357 

Spica 

£. 

96^3  38 

997J 

97    2  49 

9965 

95  31  53 

9956 

94    0  48 

9959 

2 

aArietifl 

W. 

80    4  16 

9997 

81  36    3 

9918 

83    7  59 

9909 

84  40    6 

9901 

Mars 

W. 

71  32    5 

9854 

73    5  23 

9846 

74  38  51 

9838 

76  12  29 

9831 

Aideb^raB 

W 

47  45  30 

9998 

49  15  45 

9986 

50  46  15 

9974 

52  17    0 

9963 

Re^us 

E. 

32  26  34 

9946 

30  55  14 

9949 

29  23  49 

9999 

27  52  19 

9935 

Spica 

E. 

86  23  14 

9916 

84  51  15 

9908 

83  19    6 

9899 

81  46  46 

9891 

Venus 

E. 

87  59  56 

3319 

86  36    7 

3311 

85  12    8 

3309 

83  47  59 

3994 

3 

aArietis 

W. 

92  23  30 

9855 

93  56  47 

9845 

95  30  17 

9834 

97    4    1 

9899 

Mars 

W. 

84    3  18 

9787 

85  38    3 

9777 

87  13    1 

9768 

88  48  11 

9758 

Aldebaran 

W. 

59  54  28 

9903 

61  26  43 

9881 

62  59  14 

9870 

64  32    0 

9866 

Spica 
Venus 

E. 

74    2  17 

9845 

72  28  47 

98J5 

70  55    4 

9894 

69  21    7 

9614 

E. 

76  44  37 

3947 

75  19  24 

3937 

73  53  59 

3996 

72  28  21 

3915 

Sun 

E. 

123  24  10 

3914 

121  58  18 

3903 

120  32  12 

3190 

119    5  51 

3178 

4 

Mars 

\y. 

96  47  29 

9704 

98  24    4 

9699 

100    0  55 

9680 

101  38    2 

9668 

Aldelmran 

W. 

72  19  53 

9803 

73  54  17 

9789 

75  28  59 

9776 

77    3  58 

9763 

Pollux 

W. 

30  35  20 

9876 

32    8    9 

9853 

3:^  41  28 

9831 

35  15  16 

9610 

Spica 
Venus 

E. 

61  27  51 

9757 

59  52  27 

9744 

58  16  46 

9799 

56  40  49 

9719 

E. 

65  16  56 

3160 

63  49  59 

3148 

62  22  47 

3135 

60  55  20 

3194 

SUBT 

E. 

111  50  27 

3114 

110  22  35 

3101 

106  54  27 

3087 

107  26    2 

3073 

5 

Aldebaran 

W. 

85    328 

9808 

86  40  19 

9678 

88  17  29 

96ffi 

89  54  59 

9647 

Pollux 

W. 

43  10  51 

9713 

44  47  14 

9605 

46  24    1 

9676 

48    1  13 

9658 

« 

Spica 
Venus 

E. 

48  36  47 

9654 

46  59    5 

9640 

45  21    5 

9696 

43  42  46 

9619 

E. 

53  34  22 

3060 

52    5  24 

3047 

50  36  10 

3035 

49    6  41 

3099 

1 

Sdh 

E. 

99  59  29 

9908 

98  29  14 

9969 

96  58  39 

9966 

95  27  44 

9950 

1 
i   6 

Pollux 

W. 

56  13  17 

9569 

57  52  55 

9561 

59  32  57 

9534 

61  13  23 

9516 

1 

1 

SjpicA 
Venus 

E. 

35  26  18 

9541 

33  46    2 

9597 

32    5  26 

9513 

30  24  31 

9499 

E. 

41  35  21 

9969 

40    4  20 

9951 

38  33    6 

9941 

37    1  39 

9931 

Sun 

E. 

87  47  57 

9866 

86  14  55 

9849 

84  41  30 

9839 

83    7  43 

9815 

7 

^Pollux 

W. 

69  41  44 

9499 

71  24  38 

9411 

73    7  57 

9394 

74  51  41 

9377 

Regulus 

W. 

32  39  51 

9494 

34  22  51 

9405 

36    6  19 

9386 

37  50  14 

9368 

Venus 

E. 

29  21  51 

9905 

27  49  38 

9906 

26  17  27 

9919 

24  45  23 

9993 

) 

Sun 

E. 

75  13    4 

9795 

73  36  57 

9707 

72    0  27 

9689 

70  23  33 

9679 

8 

Pollux 

W. 

83  36  24 

85  22  33 

9978 

87    9    5 

9969 

88  56    0 

9947 

ReguitM 

W- 

46  36  23 

9979 

48  22  54 

9909 

50    9  50 

9945 

51  57  10 

9999 

• 

Suit 

E. 

62  13    7 

9565 

60  33  51 

9567 

56  54  11 

9551 

57  14    9 

9535 

!  9 

PoUux 

W. 

97  56    9 

9175 

99  45  14 

9163 

101  34  38 

9150 

103  24  21 

9138 

i 

1 

Regulus 

W. 

60  59  41 

9154 

62  49  18 

9140 

64  39  16 

9197 

66  29  34 

9114 

1 

4 

Sun 

E. 

48  48  26 

9458 

47    6  14 

9444 

45  23  42 

9431 

43  40  51 

M17 

10 

Pollux 

W. 

112  37  10 

9088 

114  28^ 

9070 

116  19  59 

90» 

118  11  41 

9066 

■ 
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XV. 


GREENWICH  MEAN  TIME. 

« 

LUNAR  DISTANOKB. 

u 

Star's  Nama 

P.L. 

P.L. 

P.L 

P.L 

1^ 

10 

and 

Noon. 

of 

IIP>. 

of 

Vfb. 

of 

IXh. 

of 

PoBition. 

THfL 

Dlff. 

Biff. 

IMA 

Regulus 

W. 

O           /        i/ 

68  20  12 

9101 

Oil' 

70  11    9 

9090 

O          II' 

72    224 

9079 

O             /          M 

73  53  56 

9068 

Sun 

E. 

41  57  41 

9406 

40  14  13 

9399 

38  30  29 

9389 

36  46  29 

9379 

15 

Sun 

W. 

28  14  25 

9497 

29  55  43 

9619 

31  36  40 

9598 

33  17  14 

9646 

Saturn 

E. 

77  a5  25 

9914 

75  47  18 

9931 

73  59  36 

9947 

72  12  19 

9964 

a  Arietis 

E. 

104  14  38 

9188 

102  25  52 

9903 

100  37  29 

• 

9918 

96  49  29 

9936 

16 

Sun 

W. 

41  34    0 

9637 

43  12    5 

9656 

44  49  44 

9676 

46  26  56 

9686 

Saturn 

£. 

63  22  33 

9358 

61  38    0 

9380 

59  53  56 

9400 

58  10  22 

9491 

n  Arietis 

E. 

89  55  47 

9393 

88  10  21 

9341 

86  25  21 

9300 

84  40  49 

9379 

Mars 

£. 

97  13  20 

9314 

95  27  41 

9333 

93  42  29 

9351 

91  57  44 

9370 

17 

Sun 

W. 

54  26  16 

9798 

56    0  47 

9818 

57  34  51 

9838 

59    829 

9850 

Saturn 

E. 

49  40    5 

9531 

47  59  35 

9555 

46  19  38 

9579 

44  40  14 

9609 

a  Arietis 

E. 

76    4  57 

9475 

74  23    9 

9484 

72  41  48 

9516 

71    0  55 

9534 

Mars 

E. 

83  20  57 

9469 

81  39    0 

9480 

79  57  31 

9508 

78  16  29 

9598 

18 

Sun 

W. 

66  50    5 

9960 

68  21    8 

9880 

69  51  46 

3000 

71  21  59 

309O 

a  Aquilas 

W. 

40  15  11 

4165 

41  24  10 

4083 

42  34  28 

4013 

43  45  55 

3851 

Saturn 

E. 

36  31  36 

9739 

34  55  39 

9760 

33  20  19 

9791 

31  45  39 

98S3 

a  Arietis 

E. 

62  43  12 

9630 

61    4  58 

9649 

59  27  10 

9669 

57  49  48 

9687 

Mars 

E. 

69  58    9 

9896 

68  19  49 

9645 

66  41  55 

9663 

65    426 

9083 

Aldebaran 

E. 

95  25  53 

9660 

93  48  19 

9678 

92  11    9 

9605 

90  34  23 

9713 

19 

Sun 

W. 

78  47  10 

3111 

80  15    6 

3198 

81  42  40 

3147 

83    9  53 

3163 

a  AquilfB 
o  Anetis 

W. 

49  56  22 

3741 

51  12  26 

3719 

52  29    0 

3689 

53  45  59 

3688 

E. 

49  49    9 

9779 

48  14  13 

9706 

46  39  40 

9814 

45    5  30 

9831 

Mars 

E. 

57    3  12 

9779 

55  28    8 

9789 

53  53  26 

9806 

52  19    6 

S8S3 

Aldebaran 

E. 

82  36  26 

9600 

81     1  58 

9817 

79  27  52 

9834 

77  54    8 

9818 

20 

Sun 

W. 

90  21    6 

3941 

91  46  26 

3965 

98  11  30 

3970 

94  36  17 

3983 

a  AquiliB 

W. 

60  15  27 

3601 

61  34    0 

3584 

62  52  41 

3587 

64  11  90 

3581 

Jupiter 

W. 

22  20  55 

3045 

23  50  12 

3045 

25  19  29 

3047 

26  48  44 

3060 

a  Arietis 

E. 

37  20  13 

9916 

35  48  14 

9933 

34  16  37 

9850 

32  45  22 

9867 

Mars 

E. 

44  32  40 

9901 

43    0  22 

9915 

41  28  22 

9930 

39  56  41 

9843 

Aldebaran 

E. 

70  10  29 

9996 

68  38  43 

9840 

67    7  15 

9954 

65  36    5 

9808 

31 

Sun 

W. 

101  36  27 

3344 

102  59  48 

3354 

104  22  57 

3364 

105  45  55 

3373 

a  Aquilee 

W. 

70  46  42 

3568 

72    5  51 

3567 

73  25    1 

3567 

74  44  11 

3568 

Fomalhaut 

W. 

46  17    9 

3840 

47  31  30 

3808 

48  46  24 

3778 

50    1  48 

«3753 

Jupiter 

W. 

34  13  42 

3076 

35  42  21 

3089 

37  10  53 

3087 

38  39  18 

3084 

Mars 

E. 

32  22  28 

3009 

30  52  26 

3091 

29  22  39 

3034 

27  53    8 

3046 

Aldebaran 

E. 

58    4  29 

3033 

56  34  57 

3046 

55    5  41 

3058 

53  36  40 

3008 

22 

Sun 

W. 

112  38    8 

3415 

114    0    8 

3499 

115  22    0 

3«8 

116  43  44 

3434 

Fomalhaut 

W. 

56  24  44 

3667 

57  42  17 

3643 

59    0    5 

3631 

60  18    6 

3890 

Jupiter  ^ 
a  Peffasi 
Aldebaran 

W. 

45  59  34 

3191 

47  27  18 

3196 

48  54  56 

3131 

50  22  28 

3135 

W. 

33  33  32 

3514 

34  53  41 

3485 

36  14  22 

3460 

37  a5  31 

3438 

E. 

46  15    9 

3198 

44  47  33 

3138 

43  20  11 

3151 

41  53    3 

3103 

Pbllux 

E. 

87  55  15 

3069 

86  26  19 

3068 

84  57  32 

3075 

83  28  52 

3081 

23 

Sun 

W, 

123  30  58 

3467 

124  52  10 

3460 

126  13  19 

3463 

127  34  25 

3405 

Fomalhaut 

W. 

66  51    4 

3579 

68  10    9 

3569 

69  29  22 

3557 

70  48  43 

3551 

il 
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1 

GREENWICH  MEAN  TIME. 

LUKAB  DISTANCES. 

li 

Star's  Kame 

P.I.. 

P.L. 

P.L. 

P.L. 

H 

and 

Midnicht 

of 

XVb. 

of 

xvnih. 

of 

XXlh 

of 

10 

Position. 

^y 

Biir. 

Dift 

Biff. 

Biff. 

Regulus 

W. 

7^  45  44 

9066 

77  37  48 

8048 

O          t         l> 

79  30    6 

8040 

81  22  38 

9089 

QVK 

E. 

35    2  14 

8308 

33  17  44 

8353 

31  33    1 

9345 

29  48    7 

9338 

15 

Sun. 

W. 

34  57  24 

8503 

36  37  10 

8680 

38  16  32 

9598 

39  55  29 

8618 

Saturn 

E. 

70  25  27 

8383 

68  39    2 

8308 

66  53    5 

8390 

65    735 

9XS9 

a  Arietis 

E. 

97    1  5^ 

8958 

95  14  44 

9968 

93  27  59 

9887 

91  41  40 

9304 

16 

Sun 

W. 

48    3  42 

8716 

49  40    I 

9736 

51  15  53 

8756 

52  51  18 

9777 

Saturn. 

E. 

56  27  17 

9i49 

54  44  43 

8464 

53    2  39 

8486 

51  21    6 

9508 

a  Arietis 

E. 

82  56  44 

8388 

81  13    6 

9417 

79  29  56 

9436 

77  47  13 

9455 

Mars 

E. 

90  13  26 

8388 

88  29  36 

8410 

86  46  15 

9498 

85    322 

9149 

17 

Sim 

W. 

60  41  40 

8880 

62  14  25 

9800 

63  46  44 

9980 

65  18  37 

9948 

Saturn 

E. 

43    1  22 

8886 

41  23    3 

8668 

39  45  19 

9678 

38    8  10 

9705 

a  Arietis 

E. 

69  20  29 

8553 

67  40  30 

9573 

66    0  58 

9588 

64  21  52 

9611 

Mars 

E. 

76  35  55 

8548 

74  55  48 

9567 

73  16    8 

9587 

71  36  55 

9607 

18 

Sun 

W. 

72  51  47 

3038 

74  21  12 

3067 

75  50  14 

9078 

77  18  53 

3084 

a  Aquilca 

W. 

44  58  23 

3887 

46  11  46 

3850 

47  25  57 

3808 

48  40  51 

3T79 

Saturn 

E. 

30  11  41 

9856 

28  38  26 

9889 

27    5  57 

9931 

25  34  18 

9974 

a  Arietis 

E. 

56  12  51 

9706 

54  36  19 

9795 

53    0  12 

9743 

51  24  29 

9708 

Mars 

E. 

63  27  23 

9701 

61  50  44 

9719 

60  14  30 

9737 

58  .'i8  39 

9755 

Aldebaran 

E. 

88  58    1 

9138 

87  22    3 

9748 

85  46  28 

9766 

84  11  16 

9783 

19 

Sun 

W. 

84  36  46 

3178 

86    3  20 

3186 

87  29  34 

3919 

88  55  29 

3997 

a  Aquiitt 

W. 

55    3  19 

3651 

56  20  58 

3635 

57  38  54 

3699 

58  57    4 

3610 

a  Anetis 

E. 

43  31  43 

98t8 

41  58  18 

9666 

40  25  15 

98» 

38  52  3;i 

9899 

Mars 

E. 

50  45    8 

9839 

49  11  31 

9855 

47  36  14 

9670 

46    5  17 

9886 

Aldebaran 

E. 

76  20  44 

8866 

74  47  41 

9681 

73  14  58 

9886 

71  42  34 

9911 

ao 

Sun 

W. 

96    0  48 

3886 

97  25    4 

3309 

98  49    5 

3390 

100  12  53 

3339 

a  Aquilw 

W. 

65  30  25 

3576 

66  49  25 

3574 

68    8  28 

3571 

6!)  27  34 

3569 

Jupiter 
a  Arietis 

W. 

28  17  55 

3054 

29  47    1 

3058 

31  16    2 

3064 

32  44  56 

3070 

£. 

31  14  28 

9885 

29  43  56 

3009 

28  13  46 

3081 

26  43  59 

3041 

Mars 

E. 

38  25  17 

9967 

36  54  10 

9970 

35  23  20 

8883 

33  52  46 

9996 

Aldebaran 

E. 

64    5  13 

9988 

62  34  38 

9985 

61    4  19 

3008 

50  34  16 

3091 

21 

Sun 

W. 

107    8  42 

3383 

108  31  18 

3399 

109  53  44 

3400 

111  16    0 

3408 

ee  Aqiiil» 

W. 

76    3  20 

3568 

77  22  29 

3570 

78  41  36 

3579 

80    0  41 

3574 

Fomalhaut 

W. 

51  17  39 

3730 

52  33  54 

3709 

53  50  31 

3691 

55    7  28 

3673  1 

Jupiter 

W. 

40    7  35 

3100 

41  35  45 

3105 

43    3  48 

3111 

44  31  44 

3»6 

Mars 

E. 

26  23  52 

3068 

24  54  51 

307O 

23  26    5 

3088 

21  57  34 

3006 

Aldebaran 

£. 

52    7  53 

3088 

50  39  21 

3003 

49  11     3 

3105 

47  42  59 

3116 

22 

Sun 

W. 

118    5  22 

3438 

119  26  54 

3444 

120  48  21 

3448 

122    9  42 

3454 

Fomalhaut 

W. 

61  36  19 

3608 

62  54  44 

3508 

64  13  20 

3588 

65  32    7 

3579 

1 

Jupiter 

aPecasi 

Aldebaran 

W. 

51  49  55 

3138 

53  17  17 

314» 

54  44  35 

3146 

56  11  49 

3i4» 

1 

1 

W. 

38  57    4 

3418 

40  18  59 

3401 

41  41  14 

3386 

43    3  47 

3379 

E. 

40  26    9 

3175 

38  59  30 

3188 

37  33    7 

3901 

36    6  59 

3915 

Pollux 

E. 

82    0  19 

3086 

80  31  52 

3001 

79    3  31 

3006 

77  35  16 

3100 

23 

Sun 

W. 

128  55  28 

3467 

130  16  29 

3468 

131  37  28 

3470 

132  58  26 

S4f^I 

Fomalhaut 

W. 

72    8  11 

3845 

73  27  46 

3638 

74  47  27 

3535 

76    7  13 

3538 
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XVII, 


• 

GBEENWIGH  MEAN  TIME. 

LtJKAfi  DTmrAKOM. 

h 

Star's  lif uBtt 

P.L. 

]?.l* 

^^^■a 

P.L. 

P.L. 

®1 

and 

Noon. 

of 

Illl>. 

of 

Vlh. 

of 

IXb* 

of 

1* 

33 

Poaitioa. 

Bift 

Diif. 

Difr. 

DIff. 

Jupiter 
a  FegBsi 

W. 

Sf  38'  59 

3158 

5^  i  g 

3164 

6^33^16 

3156 

O         /        1; 

63    0  13 

8158 

W. 

44  36  36 

33Sa 

45  49  39 

3348 

47  13  55 

3398 

48  36  33 

S398 

Saturn 

w. 

36  57    0 

3986 

38  31  51 

3951 

39  47    0 

3839 

31  13  33 

3999 

Aldebaran 

E. 

34  41    8 

3831 

33  15  35 

3947 

31  50  3^ 

3065 

30  35  30 

3986 

Pollux 

E. 

76    7    6 

3104 

74  39    1 

3107 

73  11    0 

3110 

71  43    3 

3119 

34 

Fomalhaut 

W. 

77  37    4 

3585 

78  47    0 

3590 

80    7    3 

9515 

81  37-9 

3511 

Jupiter 
a  Fegasi 

W. 

69  14  58 

3109 

70  41  53 

3161 

73    8  49 

3160 

73  35  46 

3180 

W. 

55  36  17 

3988 

67    0  43 

3989 

58  35  16 

3975 

59  49  57 

3969 

Saturn 

W. 

38  33    0 

3190 

39  48  31 

3184 

41  14  49 

3178 

43  41  34 

3173 

Pollux 

E. 

64  33  58 

3188 

63  56  15 

3194 

61  38  34 

8194 

60    055 

3196 

35 

Fomalhaut 

W. 

88    8  45 

3488 

89  39  14 

3483 

90  49  46 

3491 

93  10  30 

9480 

Jupiter 
a  Pegasi 

W. 

80  50  48 

3158 

83  17  55 

3140 

83  45    5 

3147 

85  13  18 

3144 

W. 

66  55  10 

3839 

68  30  33 

8833 

69  46    3 

3997 

71  11  40 

3391 

Saturn 

W. 

49  55  54 

3148 

51  33    6 

3143 

53  50  34 

3138 

54  17  48 

3134 

a  Arietis 

W. 

33  19  43 

3175 

34  46  33 

3161 

36  13  18 

3148 

37  40  39 

3138 

Pollux 

E. 

53  43  48 

3197 

51  15  11 

8197 

49  47  34 

3198 

48  19  58 

3198 

Regius 

E. 

89  37  13 

3089 

87  58  41 

3080 

8630    7 

3078 

85    1  30 

3074 

26 

Jupiter 

W. 

93  39  17 

3187 

93  56  54 

3193 

95  34  36 

3119 

96  53  33 

3114 

a  Pegani 

W. 

78  31  35 

3194 

79  47  41 

3188 

81  14    4 

3183 

83  40  34 

3178 

Saturn 

W. 

61  36  18 

3107 

63    4  19 

3101 

64  ^  37 

3006 

66    0  41 

9001 

a  Arietis 

W. 

34  59  15 

3096 

36  37  30 

3088 

37  55  54 

3081 

39  34  37 

9074 

Mars 

W. 

36  53  34 

3190 

38  30    9 

3114 

39  48    1 

3109 

31  16    0 

3108 

Pollux 

E. 

41    3    0 

3199 

39  34  36 

3131 

38    654 

3133 

36  39  34 

3135 

Regulus 

E. 

77  37  39 

3868 

76    8  38 

3054 

74  39  33 

3060 

73  10  U 

9045 

37 

Saturn 

W. 

73  33  35 

3089 

74  53  31 

3056 

76  31  34 

3050 

77  50  45 

9044 

a  Arietis 

W. 

46  49  19 

3039 

48  18  43 

3033 

49  48  15 

3096 

51  17  55 

9019 

Mars 

W. 

38  37  44 

3073 

40    6  36 

3068 

41  35  15 

3069 

43    4  11 

9066 

/ 

Regulus 

E. 

65  43  53 

3098 

64  13    7 

3017 

63  43  15 

3019 

61  13  17 

9006 

38 

Saturn 

W. 

85  18  31 

3013 

86  48  38 

3007 

88  18  33 

3001 

89  48  44 

9904 

a  Arietis 

w. 

58  48  35 

9986 

60  18  57 

9978 

61  49  37 

9971 

63  30  36 

9964 

Mars 

w. 

50  30  44 

3098 

53    0  34 

3019 

53  30  13 

3013 

55    0  10 

9006 

Aldebaran 

w. 

37    6  13 

3909 

38  33  19 

3173 

39  59    0 

3148 

31  36  13 

9195 

Reffulus 
Spu^a 

E. 

53  41  47 

9980 

52  11    9 

9974 

50  40  34 

•069 

49    933 

9983 

E. 

107  43  33 

9970 

106  13  33 

9964 

104  41  35 

9957 

103  10  39 

9950 

39 

a  Arietis 

W. 

70  56  43 

9999 

73  38  35 

9991 

74    0  17 

9914 

75  33  18 

9007 

Mars 

W. 

63  31  55 

9974 

64    3  40 

9967 

65  33  34 

9961 

67    4  36 

9954 

Aldebaran 

W. 

38  48  33 

3035 

40  17  51 

3091 

41  47  38 

3007 

43  17  43 

8904 

Re^us 
Spica 

E. 

41  33  37 

9935 

40    1  53 

9931 

38  30  13 

9996 

36  58  37 

9990 

E. 

95  33  53 

9917 

94    0  55 

9910 

93  38  49 

9904 

90  56  35 

9896 

ao 

Mars 

W. 

74  41  59 

9919 

76  13  54 

9919 

77  45  58 

9904 

79  18  18 

9897 

Aldebaran 

W. 

50  51  55 

9935 

53  33  39 

9994 

53  55  17 

9913 

55  37  19 

9903 

Spica 

E. 

83  13    5 

9880 

81  39  55 

9853 

80    6  36 

9845 

7«  33    7 

9838 

31 

Mars 

W. 

87    1  43 

9869 

88  34  53 

9859 

90    8  14 

9843 

91  41  46 

9835 

Aldebaran 

W. 

63  10  40 

9854 

64  43  58 

9844 

66  17  89 

9835 

67  51  13 

9886 

Spica 

E. 

70  43  14 

9799 

69    8  45 

• 

9799 

6734    6 

9784 

65  59  17 

9715 

/ 


I 
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QBEENWIGH  MEAN  TIME. 

• 

LUNAB  DISTANCES. 

»3 

Mid 

Midnidit. 

P.I.. 
of 

XVli. 

P.L. 
of 

XVIIIb* 

P.L. 
of 

XXIb. 

P.L. 

of 

VotitAon, 

o^ 

Diff: 

IMT, 

Biff. 

Difll 

Jupiter 

W. 

63  27^  12 

31W 

Oisi  10 

3160 

66  2l'    7 

3181 

67  48'    3 

3169 

W. 

60    0    9 

8319 

51  23  51 

3311 

52  47  50 

3309 

54  11  59 

3994 

Saturu 

w. 

32  37  56 

38W 

34    344 

3911 

35  29  40 

3903 

36  55  46 

3196 

Aldebmn 

E. 

29    1    1 

3307 

27  36  58 

3339 

26  13  24 

3369 

24  50  24 

3396 

Pollux 

£. 

70  15    7 

3115 

68  47  16 

3118 

67  19  28 

3110 

65  51  42 

3191 

3« 

Fomafimut 

W. 

82  47  21 

9S07 

84    737 

3506 

85  27  56 

3601 

86  48  19 

3498 

Jupiter 
ttFBgm 

w. 

75    2  43 

3150 

.  76  29  41 

3158 

77  56  41 

3156 

79  23  43 

3153 

w. 

61  14  45 

44    8    6 

3968 

62  39  41 

3956 

64    4  44 

3960 

65  29  54 

3945 

Batum 

w. 

3198 

45  34  54 

3163 

47    1  48 

3158 

48  28  48 

3153 

PoUuz 

£. 

58  33  17 

3196 

57    5  39 

3197 

55  38    2 

3197 

54  10  25 

3197 

» 

Foinalhaut 

W. 

93  30  56 

3488 

94  51  34 

3486 

96  12  14 

3465 

97  39  55 

9A»tA 

Jupiter 
aFegasi 

W. 

86  39  34 

i  3149 

88    6  53 

3138 

89  34  16 

3134 

91     1  44 

3130 

W. 

72  37  24 

3916 

74    3  14 

3910 

75  29  11 

3904 

76  55  15 

3199 

Saturn 

W. 

55  45  17 

31B9 

57  12  52 

3193 

58  40  34 

3117 

60.8  23 

3119 

a  Arietis 

W. 

29    7  53 

3199 

30  35  28 

3119 

32    3  14 

3111 

33  31  10 

3104 

PoUux 

E. 

46  52  22 

8198 

45  24  46 

3198 

43  57  10 

3199 

42  29  35 

3190 

Regiilus 

E. 

83  32  49 

3019 

82    4    5 

3069 

80  35  17 

3065 

79    6  25 

3069 

26 

Jupiter 
a  Pegasi 

W, 

98  20  15 

3110 

99  48  13 

3105 

101  16  16 

3101 

102  44  24 

3006 

W. 

84    7  10 

3179 

85  33  53 

3167 

87    0  42 

3168 

88  27  37 

3156 

Saturn 

W. 

07  29    2 

3086 

68  57  29 

3079 

70  26    4 

3073 

71  54  46 

3008 

a  Aiietis 

W. 

40  53    8 

3067 

42  21  58 

3069 

43  50  57 

3053 

45  20    4 

3047 

Mare 

W. 

3244    7 

3096 

34  12  21 

3091 

35  40  42 

3086 

37    9  10 

3080 

Pollux 

£. 

35  11  57 

3188 

33  44  34 

3143 

32  17  16 

3148 

30  50    4 

3153 

Regulus 

& 

71  40  54 

3041 

70  11  32 

3036 

68  42    4 

3039 

67  12  31 

3097 

27 

Saturn 

W. 

79  20    3 

3038 

80  49  28 

3039 

82  19    1 

3096 

83  48  42 

3019 

a  ArietiB 

W. 

52  47  44 

3013 

54  17  41 

3005 

55  47  47 

9996 

57  ]8    2 

9999 

MavR 

w. 

44  33  15 

3060 

46    2  26 

3043 

47  31  45 

3088 

49    1  11 

3039 

1 

ReguluB 

fi. 

59  43  12 

3601 

58  13    1 

9066 

56  42  43 

9090 

55  12  18 

9985 

SB 

Satvm 

w. 

91  19    4 

9986 

92  49  32 

9981 

94  20    8 

9975 

95  50  52 

9969 

a  Arietifl 

w. 

64  51  24 

9957 

66  22  31 

9950 

67  53  46 

9943 

69  25  10 

9936 

Mare 

w. 

56  30  15 

3000 

58    0  28 

9993 

59  30  49 

9987 

61    1  18 

9981 

Aldebarau 

w. 

32  53  51 

3105 

34  21  55 

3085 

35  50  23 

3068 

37  19  12 

3051 

ReguluB 

E, 

47  38  33 

9968 

46    727 

9959 

44  36  14 

9046 

43    4  54 

9941 

Spica 

E. 

101  39  14 

S044 

100    7  51 

9938 

98  36  20 

9981 

97    4  40 

9994 

S9 

oArietiB 

W. 

77    4  28 

9900 

78  36  47 

9899 

80    9  16 

9865 

81  41  54 

9877 

Mara 

W. 

68  35  47 

9046 

70    7    7 

9938 

71  38  36 

9093 

73  10  13 

9996 

Aldebaran 

W. 

44  48    2 

9961 

46  18  38 

9960 

47  49  29 

9968 

49  20  35 

9940 

Re|^luB 
Spica 

E. 

35  26  34 

S916 

33  54  35 

S9J9 

32  22  31 

9908 

30  50  22 

9004 

E. 

89  24  11 

9880 

87  51  38 

9889 

86  18  56 

3875 

84  46    5 

9868 

dcr 

Mara 

W. 

80  50  35 

9880 

82  23    8 

9889 

83  55  50 

9875 

85  28  41 

9887 

Aldebaran 

W. 

56  59  34 

9»» 

58  32    2 

9883 

60    4  42 

8873 

61  37  35 

9864 

Spica 

E. 

76  59  28 

9880 

75  25  39 

9893 

73  51  41 

9815 

72  17  33 

9807 

31 

Mare 

W. 

93  15  28 

3897 

94  49  21 

3819 

96  23  24 

9811 

97  57  37 

9803 

Aldebaran 

W. 

69  25    8 

9815 

70  59  16 

9805 

72  33  37 

9796 

74    8  10 

9786 

1  Spica 

E. 

64  24  17 

9767 

62  49    6 

9759 

61  13  44 

97SU 

59  38  11 

3743 
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GREENWICH  lilEAN  TIME. 

\ 

JANUARY. 

FEBRUA&Y. 

• 

1 

•8 

Apparent 

Sight 
Ascension. 

Yax.of 
B.A. 
fori 
Hoar. 

Apparent 
Deounation. 

Var.of 
Deo. 
fori 

Honr. 

Meridian 
Passage. 

1 

Apparent 

IS^t 
Asoension. 

Var.of 

RA. 

fori 

Hoar. 

Apparent 
Deounation 

yar.of 
Dee. 
1.    fori 
Hour. 

Meridiaa 
Passage. 

1 

Ifixm. 

Noon. 

Nooii. 

Noon. 

1 

Noon, 

Noon. 

Noon, 

Noon, 

1 

h    m     0 
19  14  59.55 

8 

+13.617 

0     1  .  II 
-23  17  11.0 

+19.48 

h    m 
0  31.9 

1 

h    m     B          s 
21  55  24.72+19.144 

0     1     It 
-14  14  40. 

II 
0-H3.61 

h   m 
1  10.1 

2 

19  20  26.02 

13.587 

23    9    2.0 

91.96 

0  33.4 

2 

22    0  15.59 

19.094 

13  49    1. 

8    64.56 

1  11.0 

3 

19  25  51.75 

13.555 

23    0  10.5 

93.03 

0  34.9 

3 

22    5    5.27 

19.045 

13  23    1. 

4    65.47 

1  11.9 

4 

19  31  16.69 

13.523 

92  50  36.8 

94.78 

0  36.4 

4 

22    9  53.79 

11.996 

12  56  39. 

5    66.96 

1  12.8 

5 

19  36  40.79 

13.487 

22  40  21.3 

96.51 

0  37.9 

5 

22  14  41.16 

11.051 

12  29  57. 

0    67.19 

1  13.7 

6 

19  42    4.01 

13.440 

22  29  24.4 

98.99 

0  39.4 

6 

22  19  27.45 

11.905 

12    2  54. 

6    68.01 

1  14.5 

7 

19  47  26.29 

13.409 

22  17  46.6 

99.93 

0  40.8 

7 

22  24  12.64 

11.860 

11  35  33. 

0    68.79 

1  15.3 

8 

19  52  47.60 

13.367 

22    5  28.4 

31.60 

0  42.2 

8 

22  28  56.77 

11.817 

11    7  53. 

1    69.54 

1  16.1 

9 

19  58    7.90 

13.395 

21  52  30.2 

33J35 

0  43.6 

9 

22  33  39.89 

11.776 

10  39  55. 

6    70.95 

1  16.9 

10 

20    3  57.16 

13.381 

21  58  52.6 

31.86 

0  45.0 

10 

22  38  2^.02 

11.735 

10  1141. 

2    70.94 

1  17.6 

11 

20    8  45.35 

13.935 

21  24  36.1 

36.40 

0  46.3 

11 

22  43    3.19 

11.696 

9  43  10. 

8    71.60 

1  18.4 

12 

20  14    2.43 

13.188 

21    9  41.3 

38.68 

0  47.6 

12 

22  47  43.45 

11.650 

9  14  25. 

1    T%M 

1  19.1 

13 

20  19  18.37 

13.140 

20  54    8.8 

30.63 

0  48.9 

13 

22  52  22.84 

11.693 

8  45  24. 

9    79.80 

1  19.8 

14 

20  24  33.15 

13.009 

20  37  59.3 

41.16 

0  50.2 

14 

22  57    1.38 

11.568 

8  16  11. 

0    73.36 

1  20.5 

15 

20  29  46.75 

13.049 

20  21  13.4 

49.67 

0  51.5 

15 

23    1  39.10 

11.555 

7  46  44. 

0    73.88 

1  21.2 

16 

20  34  59.13 

13.991 

20    3  51.7 

44.15 

0  52.8 

16 

23    6  16.05 

11.593 

7  17    4. 

8    74.38 

121.8 

17 

20  40  10.29 

19.930 

19  45  54.7 

45.60 

0  54.0 

17 

23  10  52.27 

11.494 

6  47  14. 

2    74.84 

122.5 

18 

20  45  20.21 

13.887 

19  27  23.2 

47.09 

0  55.3 

18 

23  15  27.80 

11.465 

6  17  12. 

9    75.97 

1  23.1 

19 

20  50  28.87 

19.634 

19    8  18.1 

48.41 

0  56.5 

19 

23  20    2.66 

11.438 

5  47    1. 

6    75.67 

1  23.8 

20 

20  55  36.26 

13.781 

18  48  40.0 

40.T7 

0  57.7 

20 

23  24  36.90 

11.414 

5  16  41. 

3    78.03 

124.5 

21 

21    0  42.38 

19.797 

18  28  29.5 

51.11 

0  58.8 

21 

23  29  10.55 

11.391 

4  46  12. 

6    76.36 

125.1 

22 

21    5  47.20 

19.674 

18    7  47.3 

59.40 

0  59.9 

22 

23  33  43.66 

11.369 

4  15  36. 

3    76.66 

125.7 

23 

21  10  50.73 

19.690 

17  46  34.4 

53.67 

1    1.0 

23 

23  38  16.27 

11.349 

3  44  53. 

2    76.93 

126.3 

24 

21  15  52.96 

19.566 

17  24  51.4 

54.01 

1    2.1 

24 

23  42  48.41 

11.330 

3  14    4. 

1    77.17 

1  26.9 

25 

21  20  53.90 

19.519 

17    2  39.3 

56.19 

1    3.2 

25 

23  47  20.12 

11.313 

2  43    9. 

6    77.38 

127.5 

26 

21  25  53.55 

19.458 

16  39  58.7 

57.99 

1    4.3 

20 

23  51  51.45 

11.998 

2  12  10. 

6    77.55 

128.1 

27 

21  30  51.91 

19.404 

16  16  50.3 

58.43 

1    5.3 

27 

23  56  22.42 

11.984 

1  41    7. 

9    77.60 

128.7 

28 

21  35  48.99 

19.351 

15  53  14.9 

59.53 

1    6.3 

'28 

0    0  53.08 

11.979 

1  10    2. 

2    77.70 

129.2 

29 

21  40  44.79 

19.996 

15  29  13.4 

00.60 

1    7.3 

29 

0    5  23.49 

11.969 

0  38  54. 

1     T7.87 

1  29.8 

30 

21  45  39.34 

19.946 

15    4  46  6 

61.63 

1    8.3 

30 

0    9  53.67 

11.953 

-0    7  44. 

5    77.99 

1  30.3 

31 

21  50  32.64 

19  195 

14  39  55.2 

69.64 

1    9.2 

31 

0  14  23.67 

11.946 

+  0  23  25. 

8    77.04 

I  30.9 

32 

21  55  24.72 

+19.144 

-14  14  40.0 

+63.61 

1  10.1 

32 

0  18  53.53 

+11.941 

+  0  54  36. 

31+77.93 

1  31.4 

D»y  of  the  Month 

.  1st 

0th. 

5:1 
5.2 

11th. 

It 
5.1 

5.3 

16th 

5:1 
5.3 

.  91st. 

II 
5.1 

5.3 

20th. 

5.^ 
5.3 

Slst. 

DayoftheMontlk 

B 

5th. 

10th. 

Iftth. 

90tlL 

Utli. 

Semidiameter 
Hor.  Parallax 

5:6 
5.2 

II 
5.2 

5.4 

Semidiameter 
Hor.  Parallax 

52 
5.4 

5.5 

i'3 
5.5 

5.5 

5.6 

Note.— North 

deolini 

iitions  are  marked  +,  sonth  d< 

wlinatio 

OB — • 
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.or. 

™"™ 

^. 

Merldlu 

% 

Emii. 

"^ 

™-" 

a^. 

Hcridlu 

Soon. 

P««g«. 

■3 
I 

pMMge. 

ffixm. 

S»m. 

ffom. 

Svm. 

ffoen. 

Notm. 

JTOM. 

b      D       . 

h    m 

b     m     . 

m     h 

0    6S3.49 

+11 JW 

~  0  38  64.1 

+7T.8r 

1  39.e 

1 

9  96  41.15 

HI. 71s 

fl4  38  40.0|4«.19 

1  48.8 

0    9  53.67 

-  0    7  44.5 

7T.W 

1  30.3 

3 

9  31  34.13 

JI.BIO 

15    4  33 

91   64.99 

1  49.6 

0  14  S3.67 

I1.9W 

f  0  23  85.8 

77.9* 

I  30.0 

3 

9  36    8.09 

11.848 

15  30    6.71   63.86 

1  50.4 

0  18  53.53 

n.M 

0  54  36.3 

77.sa 

1  3). 4 

4 

9  40  63.83 

ii.8er 

16  66  I4.8|  89.39 

1  51.9 

0  83iB,iffl 

IIJM 

1  25  46.1 

77.83 

I  33.0 

S 

9  45  38.68 

"■«' 

16  90    0 

-« 

159.0 

0  87  53.00 

IIJJ! 

1  66  54.5 

T7,ai 

I  39.6 

6 

9  60  95.99 

1I.HI7 

16  44  91.?!  KM 

152.B 

0  33M.69 

11 .» 

2  88    0.7 

77.71 

1  33.1 

7 

9  65  13.96 

\%.¥n 

17    8  18 

l|».3g 

1  63.7 

0  36  58.43 

11.SW 

2  59    4.1 

77.« 

133.7 

6 

3    0    1.60 

11.M8 

17  31  48.e|  es.M 

154.6 

0  41  23.99 

11.SW 

3  30    4.0 

77.11 

134.3 

9 

3    4  61.33 

n.HB 

17  64  63 

i    17.13 

1  55.5 

0  46  59.16 

UJS 

4    0  68.6 

77M 

134.8 

10 

3    9  41.6( 

11.13 

18  17  30 

6  i».>e 

lf».4 

0  50  33.97 

II.9N 

4  31  50.3 

TI.M 

135.4 

11 

3  14  33.50 

H.in 

18  39  40 

9    M.81 

1  57.3 

0  54  59.58 

11.WI 

5    3  36.1 

7«.7. 

135.9 

13 

3  19  96.16 

i9.9ia 

19    1  91 

4  fi3.ai 

158.2 

0  59  93.13 

IIJM 

5  33  13.6 

T«.«e 

136.6 

13 

3  24  19.62 

la.sftT 

19  99  33 

4    StM 

159.9 

1    3  53.97 

UMi 

6    3  46.0 

7B.1S 

137.1 

14 

3  29  14.40 

la.ttt 

19  43  16 

6    EI.IS 

9    0.2 

1    8S5.1S 

11.301 

6  34    8.5 

TS.M 

1  37.7 

15 

3  34  10.17 

ia.M 

30    337 

3  4>.ta 

9    1.9 

1  19  66.71 

11.399 

7    4  93.4 

10.49 

I  38.3 

16 

3  39    6.65 

1«J89 
I9.4B3 

30  33    7 

a  4Bj» 

9    3.9 

1  I7aa67 

11J4 

7  34  38.9 

1S.09 

1  38.8 

17 

3  44    4.59 

30  43  16 

5    47.18 

9    3.9 

139    1.00 

UJI 

e    4  24.3 

V4.U 

1  39.4 

18 

3  49    3.16 

31    0  53 

6    4S.81 

9    4.9 

19 

136  34.00 

11.3H 

8  34    6.0 

14.19 

1  40.0 

19 

3  64    9.76 

19.9(n 

31  18  55 

6    44.« 

3    5.9 

ao 

1  31    7.44 

11.409 

0    3  41.9 

13.>3 

140.6 

90 

3  68    3.31 

ia.MS 

31  36  25 

43.90 

3    6.9 

ai 

1  35  41.45 

ll.«l 

0  33    3.5 

13.10 

1  41.2 

31 

4    4    4.76 

i».seo 

31  53  30 

2     41Ji8 

9    7.3 

aa 

i  40  18.05 

11.4U 

10   3  10.1 

13LM 

141.e 

39 

4    9    7.14 

IB.fll7 

23    040 

3     4D.10 

9    8.4 

31 

1  44  51.97 

1I.« 

10  31    3.8 

71.ft 

142.5 

93 

4  14  10.37 

t9.SH 

S3  2:1  34 

8    38.60 

9    9.6 

94 

1  49  97.15 

ii^su 

10  59  43.0 

71.3! 

1  43.1 

94 

4  19  14.43 

19.«8e 

93  40  33 

2    31.08 

9  10.7 

96 

1  54    3.71 

IIJIK 

11  28    6.7 

n.tj 

I  43.8 

95 

4  94  13.28 

19.718 

23  55   4 

9   3sje 

9  11.9 

96 

1  58  40.90 

ll.MI 

11  66  14.5 

M.W 

1  44.4 

36 

4  39  94.88 

J9.74B 

93    859 

5     34.00 

9  13.0 

« 

9    3  19.09 

11  .«M 

19  94    5.3 

W.B7 

I  45.1 

97 

4  34  31.90 

19.777 

93  93  16 

4     39.49 

9  14.3 

98 

2    7  57.81 

11. BX 

19  51  38.4 

ea.si 

145.8 

98 

4  39  38.19 
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JUPITER,  1879. 
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1    1    8.88 

0.906 

3  49    7.4 

9.33 

15  94.5 

la 

131.97 

0.986 

3  53  17.6 

0.0a 

17  99.9 

16 

1    1    9.35 

0.980 

3  41  10.4 

9.49 

15  90.4 

17 

1  36.01 

0.190 

3  53  99.0 

0.49 

17  19.0 

17 

1    0  55.47 

0.905 

3  40  11.4 

9.60 

15  16.4 

18 

1  40.38 

0.174 

3  53  38.0 

0.39 

17  15.9 

18 

1    0  48.99 

0.300 

3  39  10.3 

9J» 

15  19.3 

10 

1  44.37 

0.IS8 

3  53  44.6 

0.93 

17  11.3 

19 

1    0  40.64 

0.398 

3  38    7.9 

9.07 

15    8.3 

90 

147.98 

0.14i 

3  53  48.8 

0.13 

17    7.4 

90 

1    0  39.70 

0.338 

3  37    9.0 

9.75 

15    4.9 

91 

1  51.90 

0.190 

3  53  50.7 

40.03 

17    3.5 

91 

1    0  94.49 

0.390 

3  85  54.9 

9.83 

15    0.1 

9» 

1  54.04 

0.110 

3  53  50.9 

-Oj07 

16  59.6 

99 

1    0  15.81 

0.300 

3  34  45.d 

9.91 

14  56.0 

98 

1  56.51 

0.005 

3  53  47.3 

0.17 

16  55.7 

93 

1    0    6.85 

0.380 

3  33  35.0 

9.00 

14  59.0 

9« 

158.60 

0.070 

3  53  49.1 

0.97 

16  51.8 

94 

0  59  57.57 

0.304 

3  39  99.9 

3.07 

14  47.9 

95 

9    0.31 

0.003 

3  53  34.6 

0.37 

16  47.9 

95 

0  59  47.96 

0.407 

3  31    7.6 

3.15 

14  43.8 

96 

9    1.65 

0.047 

3  53  94.7 

0.46 

16  44.0 

96 

0  59  38.04 

0.490 

3  99  51.3 

3.99 

14  39.7 

97 

9    9.59 

0.081 

3  53  19.5 

0.56 

16  40.1 

97 

0  59  27.79 

0.438 

3  98  33.1 

3.30 

14  35.6 

9d 

9    3.16 

40.01» 

3  59  58.0 

0.65 

16  36.9 

98 

0  59  17.94 

0.446 

3  97  13.9 

3.87 

14  31.5 

*i8 

9    3.35 

-0.001 

3  59  41.1 

0.75 

16  39.3 

90 

0  59    6.38 

0458 

3  95  51.7 

3.44 

14  97.3 

30 

9    3.15 

0.017 

3  59  91.9 

0.85 

16  98.3 

30 

0  58  55.99 

0.471 

3  94  98.4 

3.51 

14  93.9 

31 

1 

9    9.57 

0.083 

3  68    0.4 

0.95 

16  94.4 

31 

0  58  43.76 

0.4B3 

3  93    3.6 

3.57 

14  19.1 

39|  1 

9    1.61 

-0.048 

43  51  36.6 

-104 

16  90.4 

39 

0  58  39.01 

-0.405 

43  91  37.9 

-3.64 

14  15.0 

Biyof  thaMonj 

at 

Isi. 

11th. 

list 

Olst. 

Di 

yof  thaMont 

h. 

1st. 

ntii. 

91si. 

31st. 

Polar  Semidiai 
Horizontal  Pai 

BMtar 
«Uaz 

^:9 

0.9 

8:4 
1.0 

8.5 
1.0 

d:7 
1.0 

Po 
H( 

»lar  Semidiai 
orizontal  Pai 

meter 
«llax 

8.'^ 
1.0 

Sj6 
1.0 

a9 
1.0 

9.1 
1.0 

+  preflzedtoth 
tionaandeci 

d  hourly 
vaalng; 

change  of  declination,  indicates  that 
^  indicates  that  north  declinations 

north  dedinal 
are  decreasing 

• 

•ions  arc 
and  SOI 

)  increasing  and  sonth  deoUna- 
ith  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

• 

OCTOBER. 

1 

AmMTont 
AacenaioD. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Decunation 

Var.of 
Deo. 
fori 

Hour. 

Meridian 
Paaaai^. 

• 

1 

Apparent 

Inght 
AaoeDsion. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 

Var.of 

Dec 

ibrl 

Hoar. 

Meridian 
PMai«e. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    m     a 
0  58  38.01 

a 

O         1         II 

+3  81  37.8 

II 
-3.64 

h    m 
14  15.0 

1 

h    m     a 
0  50  57.16 

8 

-0.710 

Oil' 

+8  89  54.9 

II 
-4.65 

h    m 
18    9.4 

2 

0  58  19.98 

0..'i07 

3  80    9.3 

3.70 

14  10.8 

8 

0  50  39.91 

0.790 

8  88    3.3 

4.64 

18    5.8 

3 

0  58    7.C7 

0.519 

3  18  39.9 

3.76 

14    6.7 

3 

0  50  88.61 

0.738 

8  86  11.9 

4.64 

18    1.0 

4 

0  57  55.08 

e.&30 

3  17    9.0 

3.68 

14    8.5 

4 

0  50    5.88 

0.783 

8  84  80.5 

4.63 

It  56.8 

5 

0  57  48.83 

0.M1 

3  15  36.6 

3.88 

13  58.4 

5 

0  49  47.98 

0.7M 

8  83  89.5 

4.09 

1158.6 

6 

0  57  89.18 

0.553 

3  14    8.8 

3.04 

13  54.3 

6 

0  49  30.56 

0.791 

8  80  38.6 

441 

11  48.3 

7 

0  57  15.74 

0.563 

3  18  87.6 

3.00 

13  50.1 

7 

0  49  13.18 

0.784 

8  18  48.8 

4.00 

1 1  44.1 

8 

0  57    8.13 

0.573 

3  10  51.8 

4.04 

13  45.9 

8 

0  48  55.81 

0.784 

8  16  58.0 

4J 

11  39.9 

9 

0  56  48.86 

0.583 

3    9  13.5 

4.09 

13  41.8 

9 

0  48  38.44 

0.790 

8  15   6.3 

kM 

11  35.7 

10 

0  56  34.16 

0.503 

3    7  34.7 

4.14 

13  37.6 

10 

0  48  81.10 

•.TBI 

8  13  19.1 

4.64 

1 1  31.4 

11 

0  56  19.88 

0.000 

3    51M.6 

4.19 

13  33.4 

11 

0  48    3.79 

0.719 

8  11  ao.5 

431 

1187.8 

18 

0  56    5.85 

0.611 

3    4  13.5 

4JM  13  89.3  1 

18 

0  47  46.53 

0.717 

8    9  48.4 

4.49 

1183.0 

18 

0  55  50.48 

0.000 

3    8  31.3 

4JU 

13  85.1 

13 

0  47  89.33 

0.716 

8    7  55.8 

4.46 

II  18.8 

14 

0  55  35.49 

0.flM 

3    0  46.1 

4.83  13  80.9  1 

14 

0  47  18.18 

0.718 

8    6    8.6 

4.43 

11  14j6 

15 

0  55  80.38 

0.030 

8  59    3.9 

4.36 

13  16.7 

15 

0  46  5&18 

9.710 

8    4  88.8 

4J0 

11  10.4 

10 

0  55    4«94 

0.044 

8  57  18.9 

4.38 

13  18.5 

16 

0  46  3&13 

0.7M 

8    8  37.9 

4.85 

11    6.8 

17 

0  54  49.38 

0.OS8 

8  55  33.0 

4.43 

13    8.3 

17 

0  46  81.83 

0.700 

8    0  64.0 

4.31 

11    %SS 

18 

0  54  33.65 

0.000 

8  53  46.3 

4.46 

13    4.1 

16 

0  46    4.4:1 

0.090 

1  69  11.0 

4.07 

10  57.7  ; 

19 

0  54  17.74 

0.697 

8  51  58.9 

4.49 

18  59.9 

19 

0  45  47.75 

0.008 

1  67  89.8 

4JB9 

10  53.5  1 

90 

0  54    1.67 

0.673 

8  50  10.8 

4.S9 

18  55.7 

80 

0  45  31.18 

0.687 

1  65  48.6 

4.17 

10  49.8  ' 

81 

0  53  45.46 

0.679 

8  48  88.1 

4JM 

18  51.5 

81 

0  45  14.75 

0.688 

1  54    9.0 

4.19 

10  45.1 

28 

0  53  89.11 

O.0M 

8  46  38.9 

456 

18  47.3 

88 

0  44  58.40 

0.670 

1  68  90.8 

4.07 

10  40.9 

8:i 

0  53  18.68 

0.000 

8  44  43.8 

4.58 

18  43.1 

83 

0  44  48.30 

0.600 

1  50  63.7 

4.0ft  10  36.7  1 

3.00|  10  38.6  ) 

84 

0  58  56.08 

0.004 

8  48  53.1 

4^ 

18  38.9 

84 

0  44  86.38 

0.008 

1  49  16.0 

35 

0  58  39.31 

0.000 

8  41    8.6 

4.01 

18  34.7 

85 

0  44  10.49 

0.090 

1  47  43.7 

3.90 

10  88.3 

86 

0  58  88.49 

0.703 

8  39  11.8 

4.00 

18  30.5 

86 

0  43  54.85 

0.048 

1  46  10.8 

3.83 

10  84.1 

87 

0  58    5.58 

0.707 

8  87  80.7 

4.03 

18  80.3 

87 

0  43  39.39 

0.040 

1  44  89.4 

3.77 

10  80.0 

88 

0  51  4&58 

0.710 

8  85  89.5 

4.64 

18  88.1 

88 

0  43  84.18 

0.633 

143    9.6 

8.71 

10  15.8 

89 

0  51  31.51 

0.718 

8  33  36.0 

4.65 

18  17.9 

89 

0  43    9.03 

0.084 

1  41  41.3 

3.64 

10  nil 

30 

0  51  14.36 

0.71S 

8  31  46.5 

4.05 

18  13.6 

30 

0  48  54.16 

0.616 

1  40  14.6 

^Jbi 

10    7.4  : 

f 

» 

31 

0  50  67J6 

0.718 

8  89  54.9 

4.65 

18    9.4 

31 

0  48  39.50 

0.000 

1  86  49.7 

8.50 

10    3.8 

38 

0  50  39.91 

•*0.7SO 

442  86    3.3 

-4.04 

18    5.8 

38 

0  48  85.0Q 

-0.507 

•1-1  37  86.4 

^.43!    9  59.1  1 

Day  of  the  Mont 

Jk. 

lat. 

nth. 

Slat. 

Slat. 

Da 

y  of  the  Monti 

1. 

lat 

nth. 

21at. 

81et 

Polar  Hemidiai 
Horizontal  Pai 

mater 
allax 

9.1 
1.0 

9k 
1.0 

9i{ 
1.0 

9.3 
1.0 

P« 
H 

>lar  Semidiai 
orizontal  Pai 

meter 
-allax 

9^3 

1.0 

1.0 

9:8 

^Ois.— North  deoIlDationa  are  marli 

:ed+,8oathd( 

na— ^ 

«     [ 

I 
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GREENWICH  MEAN  TIME. 

1 

NOVEMBER. 

DECEMBER. 

1 
1 

Apparent 
Aaoension. 

Yar.of 
B.A. 
fori 
Hour. 

Amwreat 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
PasMge. 

1 

1 

Apparent 
Aacenaion. 

Var.of 

R.A. 

fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Dee. 
fori 
Honr. 

Meridian 
Paesage. 

JrOOIt. 

ifoon. 

Noon. 

Noon. 

Noon. 

Noon. 

ifoon. 

Noon. 

1 

h    m       8 

0  42  25.06 

s 
-0.fi»7 

Oil, 

-f  1  37  26.4 

-3.43 

h   m 
9  59.1 

1 

h    m     B 
0  37  28.05 

s 
-0.105 

0     1     /' 
+1  12  15.6 

n 

-0.59 

h    ni 
7  50.3 

2 

0  42  10.85 

0.687 

1  36    4.9 

3.36 

9  54.9 

2 

0  37  28.54 

0.179 

1  12    2.6 

0.46 

7  52.3 

3 

0  41  66.88 

0.577 

1  34  45.2 

3.99 

9  50.6 

3 

0  37  19.43 

0.168 

1  11  52.3 

0.37 

7  48.3 

4 

0  41  43.16 

0.5(r7 

1  33  27.3 

3.91 

9  4C.6 

4 

0  37  16.71 

0.147 

1  11  44.6 

OM 

7  44.3 

5 

0  4J  29.68 

0.556 

1  32  11.3 

3.13 

9  42.5 

5 

0  37  12.37 

0.131 

1  11  39.5 

0.16 

7  40.3 

6 

0  41  16.46 

0.545 

1  30  57.3 

3.06 

9  38.3 

6 

0  97    9.43 

0.114 

1  11  37.0 

-0.05     7  36.3 

•Hl.oo'    7  32.3 

0.17    7  28.4 

0.96    7  24.4 

7 

0  41    3.50 

0.534 

1  29  45.1 

9.96     9  34.2 

7 

0  37    6.89 

0.006 

1  11  37.1 

8 

0  40  50.82 

0.5S3 
0.511 

I  28  35.1 

9.98'     9  30.0 

1 

8 

0  37    4.73 

0.081 

1  11  39.8 

9 

0  40  38.42 

1  27  27.1 

9.79    9  25.9 

9 

0  37    2.98 

0.065 

1  11  45.3 

10 

0  40  26.29 

0.50(» 

1  26  21.1 

9.70 

9  21.8 

10 

0  37    1.62 

0.048 

1  11  53.3 

0.40 

7  20.5 

11 

0  40  14.45 

0.4B7 

1  25  17.4 

9.61 

9  17.6 

11 

0  37    0.66 

0.008. 
-0.015 

1  12    4.0 

0.51 

7  16.5 

12 

0  40    2.93 

0.474 

1  24  15.7 

9.59     9  13.5 

12 

0  37    0.12 

1  12  17.4 

0.69    7  12.6 

13 

0  39  51.71 

0^461 

1  23  1G.3 

9.43'    9    9.4 

13 

0  30  59.97 

-H).O09 

1  12  33.5 

0.73     7    8.6 

14 

0  39  40.80 

0.448 

1  22  19.J 

9  34|    9    5.3 

14 

0  37    0.23 

0.019 
0.036 

1  12  52.1 

0.84*    7    4.7 

15 

0  39  30.21 

0.495 

1  21  24.2 

9.94 

9    1.2 

15 

0  37    0.90 

• 

1  13  13.5 

0.96 

7    0.8 

16 

0  39  19.94 

0.491 

1  20  31.7 

9.14 

8  57.1 

16 

0.37    1.97 

0.053 

1  13^37.4 

1.06 

6  56.9 

17 

0  39  10.00 

0.407 

1  19  41.5 

9.04'    8  53.0 

17 

0  37    3.45 

0.070 
0.067 
O.lOQj 

1  14    4.1 

1.17 

6  52.9 

]18 

0  39    0.40 

0.393 

J  18  53.0 

1.94'    8  48.9 

18 

0  37    5.33 

1  14  33.2 

ije 

6  49.0 

ilO 

0  38  51.15 

0.378 

1  18    8.1 

1.84*    8  44.8 

1 

19 

0  37    7.01 

1  15    4.9 

1.38 

6  45.1 

{90 

0  38  42.24 

0.364 

1  17  25.1 

1.74 

8  40.7 

20 

0  37  10.31 

0.190 

1  15  39.3 

1.49 

6  41.3 

21 

0  38  33.68 

0.34B 

1  16  44.5 

1.64 

8  36.7 

21 

0  37  13.40 

0.137 

1  16  16.2 

1.59 

6  37.4 

!38 

0  38  25.47 

0.334' 

1  16    G.4 

1.54'    8  32.6 

22 

0  37  16.90 

0.158 

1  16  55.7 

1.70    6  33.5   1 

23 

0  38  17.61 

0.310 

1  15  30.0 

1.43    8  28.5 

23 

0  37  20.80 

0.170 

1  17  37.7 

1.81 

6  29.7 

24 

0  38  10.12 

0.304 

1  14  57.4 

1.33'    8  24.5 

24 

0  37  25.10 

0.187 

1  18  22.3 

1.99 

6  25.8 

25 

1 

0  38    3.00 

0.980 

1  14  26.7 

Jil3 

8  20.5 

25 

0  37  29.79 

0.903 

1  19    9.3 

9.09 

6  21.9 

26 

0  37  56.24 

0.974 

1  13  58.4 

1.19 

8  16.4 

26 

0  37  34.88 

0.S90 

1  19  59.0 

9.13 

6  18.1 

27 

0  37  49.86 

0.S58 

1  13  32.8 

1.01 

8  12.4 

27 

0  37  40.35 

0.937 

1  20  51.2;    9.93     6  14.3 

2B 

0  37  43.84 

0.2M4 

1  13    9.6 

0.91 

8    8.3 

28 

'  0  37  46.23 

0.953 

1  21  45.8     9.3a    6  10.4 
1  22  42.9     9.43;    6    6.6 

29 

0  37  38.20 

0.337 

1  12  49.1 

o.8o|    8    4.3 1 

29 

0  37  52.49 

0.970 

30 

0  37  32.93 

OJill 

1  12  31.1 

0.69 

8    0.3 

• 

30 

0  37  59.15 

0.986 

1  23  42.4 

9.53 

6    2.8 

31 

0  37  28.05 

0.195 

1  12  15.6 

0.50 

7  56.3 

31 

0  38    6.20 

0.308 
-H>.318 

1  24  44.3 

9.63 

5  59.0 

32 

0  37  23.54 

-0.179 

•fl  12    2.6 

-0.48'.    7  52.3 

32 

0  38  13.63 

-Kl  25  48.7 

49.79 

5  55.2 

B^foftlMHonti 

li. 

lit. 

llth. 

9l8t. 

31st. 

Di 

kyoftheKontI 

b. 

let. 

llth. 

9l8t. 

Slat. 

Pi 
H 

»lar  Semidiai 
orizontal  Pai 

meter 
alias 

9^:2 
0 

9:1 

1.0 

8!8 
1.0 

Pc 

Ava  Semidiai 
orizontal  Pai 

neter 
'allax 

8.8 
1.0 

8?7 
1.0 

8:5 
1.0 

8:4 
0.9 

♦ 

-prefixed  to  Um 
tlMis  are  deer 

»  hourly 
eaeing; 

obangeof  decIinatioUf  indicates  tlwt 
—  indioatoe  that  north  doolinations 

north  (loclinal 
lue  decreaeing 

tions  an 
;  and  aw 

3  increasing  and  aoath  doDlina- 
sth  declinationa  inoreaaing. 
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FOE  GRENWICH  MEAN  NOON  AND  lODNIGHT. 

1 

JANUARY. 

FEBRUARY. 

MARCH.                ;| 

Day  of 
Month. 

Tme  Longitnde. 

LiUitiide. 

Troe  Longitnde. 

Latttttde. 

Troe  LongitadA. 

Latitade. 

1.0 

20  4^  26!3 

+  g    iil'i 

64  Xi    i\7 

+  4  3^13.2 

72  2^  3^!7 

+  4'    1573 

1.5 

26  39  47.2 

5  11  42.2 

70  42    6.6 

4  14  24.3 

78  34  33.8 

3  39  37.9 

2.0 

32  37  11.5 

5  14  20.0 

76  66  14.6 

3  52  22.6 

84  46  37.3 

3  14  29.7 

2.5 

38  36  11.9 

5  13  34.0 

83  15    0.1 

3  27  16.7 

91     3  23.6 

2  46  42.8 

3.0 

44  37  19.6 

5    9  21.2 

89  38  45.6 

2  59  16.5 

97  25  25.9 

2  16  29.9 

3.5 

50  41     2.5 

5    1  39.9 

96    7  48.9 

2  28  35.8 

103  53  14.3 

1  44    6.2 

4.0 

56  47  46.0 

4  50  29.7 

102  42  22.5 

1  55  32.0 

110  27  15.2 

1    9  50.5 

4.5 

62  57  52.1 

4  35  51.9 

109  22  32.7 

1  20  26.5 

1 17    7  49.0 

+  0  34    5.3 

5.0 

69  11  38.8 

4  17  50.0 

116    8  19.3 

0  43  44.9 

123  55    9.2 

^0    2  42.8 

5.5 

75  29  20.3 

3  56  29.7 

122  59  34.8 

+  0    5  56.9 

130  49  20.8 

0  40    3.3 

6.0 

81  51    6.9 

3  32    0.0 

129  56    4.3 

—  0  32  24.2 

137  50  195 

1  17  21.5 

6.5 

88  17    4.5 

3    4  32.7 

136  57  25.8 

1  10  41.4 

144  57  50.0 

1  53  59.5 

7.0 

94  47  14.4 

2  34  2:^.2 

144    3  10.3 

1  48  15.8 

152  11  25.6 

2  29  16.5 

7.5 

101  21  33.7 

2    1  50*9 

151  12  42.8 

2  24  26.8 

159  30  28.5 

3    2  30.5 

6.0 

107  59  55.9 

1  27  18.8 

158  25  22.9 

2  58  34.3 

166  54    9.9 

3  32  59.9 

8.5 

114  42  10.8 

0  51  12.9 

165  40  26.3 

3  29  59.5 

174  21  31.4 

4    0    5.0 

9.0 

\2r\  28    5.1 

+  0  14    3.0 

172  57    6.2 

3  58    6.6 

181  51  26.8 

4  23  10.1 

9.5 

128  17  22.8 

—  0  23  38.8 

180  14  35.3 

4  22  24.2 

189  22  45.1 

4  41  45.3 

10.0 

135    9  46i8 

1     1  18.0 

187  32    6.9 

4  42  26.1 

196  54  13.3 

4  55  27.6 

10.5 

142    4  56.3 

1  38  19.1 

194  48  56.7 

4  57  52.2 

204  24  39.5 

5    4    2.4 

11.0 

149    2  3341 

2  14    6.4 

202    4  24.3 

5    8  28.6 

21 1  52  56.3 

5    7  23J2 

11.5 

156    2  17.1 

2  48    4.3 

209  17  54.1 

5  14    8.1 

219  18    2.9 

.5    5  32.2 

12.0 

163    3  48.0 

3  19  38.9 

216  28  55.5 

5  14  50.1 

226  39    7.7 

4  58  38.9 

12.5 

170    6  46.4 

3  48  18.5 

223  37    4.2 

5  10  39.1 

233  55  29.4 

4  46  59.5 

13.0 

177  10  53.6 

4  13  34.3 

230  42    1.3 

5    1  45.4 

241    6  37.8 

4  30  55.5 

13.5 

184  15  51.4 

4  35    0.8 

237  43  33.6 

4  48  23.9 

248  12  13J2 

4  10  52.3 

14.0 

191  21  22.3 

4  52  16.9 

244  41  32.7 

4  30  53.0 

255  12    6.4 

3  47  17.8 

14.5 

198  27    9.3 

5    5    5.7 

251  35  54.4 

4    9  34.2 

262    6  16.7 

3  20  42.1 

15.0 

205  32  55.9 

5  13  15.2 

258  26  38J2 

3  44  52.0 

268  54  51.0 

2  51  3$:3 

15.5 

212  38  25.7 

5  16  38.0 

265  13  46.0 

3  17  12.5 

275  38    2.0 

2  20  28.0 

16.0 

219  43  22.1 

5  15  11.7 

271  57  21.6 

2  47    3.3 

282  16    6.9 

1  47  49.8 

16.5 

226  47  28.3 

5    8  59.1 

278  37  30.2 

2  14  52.9 

288  49  26.1 

1  M    9.7  ! 

17.0 

233  50  27.2 

4  58    7.9 

285  14  17.3 

1  41  10.3« 

295  18  21.3 

0  39  55.3  ! 

17.5 

240  52    lis 

4  42  50.3 

291  47  49.2 

1     6  24.7 

301  43  I5J2 

—0  5  33.1  ; 

18.0 

247  51  52.2 

4  23  23.0 

298*18  11.1 

—  0  31     5.0 

308    4  30.0 

+  0  28  3I£  ' 

18.5 

254  49  42.0 

4    0    7.1 

304  45  28.4 

+  0    4  20.5 

314  22  27.3 

1     1  55.4 

19.0 

261  45  12.0 

3  33  27.2 

311     9  45.7 

0  39  24.4 

320  37  27.0 

1  34  16.0 

19.5 

268  38    3.9 

3    3  50.9 

317  31    72 

1  13  40.8 

326  49  47.1 

2    5  12.8 

20.0 

275  28    0.4 

2  31  48J2 

323  49  36.8 

1  46  45.5 

332  59  43.9 

2  34  26.3 

20.5 

282  14  44.9 

1  57  51.0 

330    5  18.7 

2  18  15.9 

339    7  31.4 

3    1  39.5 

21.0 

288  58    2.4 

1  22  31.8 

336  18  17.1 

2  47  51.5 

345  13  21.9 

3  26  36.0 

21.5 

295  37  39.9 

0  46  23.4 

342  28  37.4 

3  15  14.2 

351   17  26.1 

3  49     li) 

22.0 

30\2  13  27.1 

—  0    9  57.9 

348  36  26.0 

3  40    8.4 

357  19  53.7 

4    8  45.0 

22.5 

308  45  166 

+  0  26  13.8 

354  41  51.1 

4    2  20.5 

3  20  53.2 

4  25  35.0 

23.0 

315  13    4.3 

1     1  43.1 

0  45    2.8 

4  21  39.4 

9  20  33.3 

4  39  23.3 

23.5 

321  36  49.6 

1  36    3.4 

6  46  13.2 

4  37  56.3 

15  19    3.4 

4  50    3.4   , 

24.0 

327  56  35.7 

2    8  50.8 

12  45  37 J2 

4  51    4.2 

21   16  32.6 

4  57  30.6 

24.5 

834  12  29.9 

2  39  44.3 

18  43  32.0 

.5    0  58.0 

27  13  11.7 

5    1  42.3 

25.0 

340  24  43.1 

3    8  25.7 

24  40  17.6 

5    7  34.5 

33    9  13.6 

5    2  37.1 

25.5 

346  33  29.8 

3  34  39.5 

30  36  16.7 

5  10  51.6 

39    4  52.6 

5    0  15.4 

26.0 

352  39    8.5 

3  58  12.8 

36  31  54.6 

5  10  48.7 

45    0  25.8 

4  54  39.1 

26.5 

358  42     I.I 

4  18  55.0 

42  27  38.9 

5    7  26.1 

50  56  123 

4  45  51.7  • 

27.0 

4  42  31.5 

4  36  37.4 

48  2:^  5!).8 

5    0  45.1 

56  52  34.4 

4  33  S7M  1 

27.5 

10  41    7.5 

4  51   13.3 

54  21  29.5 

4  50  48.1 

62  49  57.0 

4  19     1.3 

28.0 

16  38  18.6 

r>    2  37.1 

60  20  42.0 

4  37  38.2 

68  48  47.7 

4     1   10J5 

28.5 

22  34  36.6 

5  10  44.6 

66  22  12.6 

4  21   19.5 

74  49  36Ji 

3  40  33.3 

29.0 

28  30  34.8 

5  15  32.6 

72  26  37.7 

4     1  57.2 

80  52  55.8 

3  17  17.9 

29.5 

34  26  47.8 

5  16  58.9 

78  34  3:^.8 

3  39  37.9 

86  59  20.2 

2  51  .34.7 

30.0 

40  23  50.7 

5  15     1.5 

84  46  37.3 

3  14  29.7 

93    9  25.4 

21»  35.6 

30.5 

46  22  19.2 

5    9  39.7 

91     3  2:).6 

2  46  42.8 

99  23  48.2 

1  63  34.0 

31.0 

52  22  48.8 

5    0  53.7 

97  25  25.9 

2  16  2^1.9 

105  43    5.2 

1  21  45.4 

31.5 

58  25  54.4 

+  4  48  44.3 

103  53  14.3 

-^  1  44    6.2 

112    7  52.5 

4-  0  48  27.7 

^^^^  .  —         — 

~~ 

MOON'S  LONGITUDE,  &c.,  1879.      243 


FOR  GRENWIOH  MEAN  NOON  AND  MIDNIGHT. 

APRIL. 

MAY. 

JUNE.         1 

Day  of 
Month. 

Tme  Longitade. 

Latitade. 

Trae  Longitadfi. 

Latitade. 

True  Longitude. 

1.0 

118'' 38  4d!9 

+  0^14  l'.5 

IhS  d6  2d!4 

—  2*'  5rf  3d'.3 

207°  27  2^7 

-5  d   ts 

1.5 

125  16  9.8 

^0  21  9.4 

161  38  12.7 

3  27  56.1 

214  55  18.3 

5  4  13.3 

2.0 

132  0  35.7 

0  56  38.0 

168  47  13.0 

3  53  34.9 

222  25  51.7 

4  55  10.6 

S.5 

138  52  20.1 

1  31  53.9 

176  3  6.7 

4  15  52.1 

229  57  56.8 

4  40  59.6 

a.0 

145  51  32.4 

2  6  23.4 

183  25  26.8 

4  34  14.1 

237  30  22.4 

4  21  547 

3.5 

152  58  11J3 

2  39  29.7 

190  53  31.5 

4  48  10.5 

245  1  55.3 

3  58  18.6 

4.0 

160  12  2.9 

3  10  34.0 

198  26  25.5 

4  57  15.6 

252  31  23.3 

3  30  40.8 

4.5 

167  32  39i) 

3  38  56.3 

206  3  0.7 

5  1  10.4 

259  57  38.5 

2  59  37.6 

5.0 

174  59  20.4 

4  3  57.5 

213  41  59.0 

4  59  43.8 

267  19  39.8 

2  25  49.0 

5.5 

182  31  8.6 

4  25  0.8 

221  21  55.4 

4  52  53.8 

274  36  35.0 

1  49  57.7 

6.0 

190  6  55.9 

4  41  33.8 

229  1  22.0 

4  40  48.7 

281  47  42.6 

1  12  46.6 

6.5 

197  45  24i2 

4  53  10.4 

236  38  52.1 

4  23  45.1 

288  52  32.0 

—  0  34  57.4 

70 

205  25  8.2 

4  59  32.9 

244  13  4.3 

4  2  8.6 

295  50  437 

+  0  2  50.5 

7.5 

213  4  39.7 

5  0  32.2 

251  42  46.1 

3  36  31.4 

302  42  9.2 

0  40  1.3 

8.0 

220  42  31.7 

4  56  9.5 

259  6  56.3 

3  7  30.6 

309  26  49.4 

1  16  3.5 

8.5 

228  17  22-8 

4  46  34.6 

266  24  47.1 

2  35  46.4 

316  4  53.7 

1  50  297 

9.0 

235  48  0.1 

4  32  6.4 

273  35  44.4 

2  1  59.7 

322  36  39.1 

2  22  56.6 

9.5 

243  13  22.6 

4  13  10.2 

280  39  27.9 

1  26  50.8 

329  2  28.0 

2  53  5.1 

10.0 

250  32  42.7 

3  50  16.8 

287  35  50.2 

0  50  57.8 

335  22  47.9 

3  20  39.7 

10.5 

257  45  26.6 

3  24  0.4 

294  24  55.0 

—  0  14  56.1 

341  38  9.3 

3  45  27.9 

11.0 

264  51  14.3 

2  54  56.6 

301  6  55.4 

+  0  20  42.5 

347  49  5.0 

4  7  197 

11.5 

271  49  58.6 

2  23  41.6 

307  42  12.3 

0  55  30.0 

353  56  9.5 

4  26  7.5 

12.0 

278  41  43.3 

1  50  50.4 

314  11  12.4 

1  29  1.6 

359  59  57.8 

4  41  45.6 

12.5 

285  26  41.1 

1  16  56.3 

320  34  26.4 

2  0  56.3 

6  1  4.6 

4  54  9.5 

13.0 

292  5  12.4 

0  42  30.5 

326  52  27.9 

2  30  55.7 

12  0  4.1 

5  3  16.2 

13.5 

298  37  42.6 

—  0  8  1.8 

333  5  52.0 

2  58  44.3 

17  57  29.5 

5  9  3.6 

14.0 

305  4  40.9 

+  0  26  3.7 

339  15  14.1 

3  24  8.7 

23  53  52i2 

5  11  30.6 

14.5 

311  26  38.5 

0  59  22.3 

345  21  8.9 

3  46  57.7 

29  49  41.9 

5  10  37.1 

15.0 

317  44  7.4 

1  31  32.6 

351  24  10.3 

4  7  1.5 

35  45  26.1 

5  6  24.0 

15.5 

32J  57  39.2 

2  2  15.1 

357  24  50.4 

4  24  12.1 

41  41  30.1 

4  58  53.3 

16.0 

330  7  45.3 

2  31  12.4 

3  23  39.4 

4  38  22.6 

47  38  17.1 

4  48  8.2 

16.5 

336  14  54.7 

2  58  8.8 

9  21  4.8 

4  49  27.2 

53  36  7.7 

4  34  13.1 

17.0 

342  19  34.4 

3  22  50.1 

15  17  31.8 

4  57  21.3 

59  35  20.4 

4  17  14.1 

17.5 

348  22  9.0 

3  95  3.6 

21  13  23.0 

5  2  1.8 

65  36  11.4 

3  57  19.1 

18.0 

354  23  0.4 

4  4  38.2 

27  8  58i2 

5  3  26.6 

71  38  55.1 

3  34  37.7 

16.5 

0  22  28.1 

4  21  24.0 

S3  4  35.1 

5  1  34.9 

77  43  43.9 

3  9  21.4 

19.0 

6  20  48.9 

4  35  12.8 

39  0  29iS 

4  56  27.3 

83  50  48.7 

2  41  43.8 

19.5 

12  18  17.6 

4  45  57.8 

44  56  54.3 

4  48  6.1 

90  0  19.2 

2  12  07 

Si0.0 

18  15  6.9 

4  53  33.7 

50  54  2j6 

4  36  35.2 

96  12  24.0 

1  40  30.0 

90.5 

24  11  28.3 

4  57  56.8 

56  52  5J2 

4  22  0.1 

102  27  10.7 

1  7  31.5 

21.0 

30  7  32.1 

4  59  5.1 

62  51  12.0 

4  4  27.9 

108  44  47.3 

+  0  33  27.0 

21.5 

36  3  28.3 

4  56  58.3 

68  51  mJ2 

3  44  7.7 

115  5  21.1 

—  0  1  20.0 

22.0 

41  59  26.7 

4  51  37.7 

74  53  25.5 

3  21  10.4 

121  29  0.2 

0  36  24.4 

22.5 

47  55  :J7.7 

4  43  6.3 

80  56  52.0 

2  55  48.5 

127  55  52.5 

1  11  20.0 

23.0 

53  52  12.9 

4  31  28.7 

87  2  8.1 

2  28  16i2 

134  26  6ii 

1  45  39.3 

23.5 

59  49  25.3 

4  16  50.9 

93  9  28.0 

1  58  49.4 

140  59  50.8 

2  18  54.5 

24.0 

65  47  29.7 

3  59  20.7 

99  19  7.3 

1  27  45.6 

147  37  13.9 

2  50  37.2 

24.5 

71  46  43.0 

3  39  7.0 

105  31  23i2 

0  55  23.7 

154  18  23.8 

3  20  18.8 

25.0 

77  47  24.8 

3  16  20.3 

111  46  35.1 

+  0  22  4.2 

161  3  27.5 

3  47  31.4 

25.5 

83  49  57.1 

2  51  12.2 

118  5  4.1 

—  0  11  51.2 

167  52  30.6 

4  11  47.2 

26.0 

89  54  44.6 

2  23  56.0 

124  27  12.2 

0  45  59.4 

174  45  36.3 

4  3;j  40.5 

26.5 

96  2  14.5 

1  54  46.0 

i:)0  53  22.6 

1  19  55.6 

181  42  447 

4  49  46.7 

27.0 

102  12  56.1 

1  23  58.1 

137  23  58.9 

1  53  13.9 

188  43  52.0 

5  2  43.9 

27.5 

108  27  20.4 

0  51  i9J6 

143  59  23.9 

2  25  27.3 

195  48  50.1 

5  11  13.0 

28.0 

114  46  0.0 

+  0  18  40.3 

150  39  58.8 

2  56  7.6 

2()2  57  25.4 

5  14  58.8 

28.5 

121  9  27.4 

-^0  15  9.4 

157  26  2.3 

3  24  45.6 

210  9  185 

5  13  50.8 

29.0 

127  38  15.4 

0  49  16.1 

164  17  48.8 

3  50  51.7 

217  24  3.8 

5  7  43.6 

29.5 

IM   12  55.1 

1  23  14.3 

171  15  27.2 

4  13  55.9 

224  41  10.0 

4  56  37.9 

30.0 

140  53  54.4 

1  56  36.4 

178  18  59.4 

4  33  29.1 

2:^  59  59.6 

4  40  407 

30.5 

147  41  37.1 

2  28  52.5 

185  28  19.0 

4  49  3.5 

239  19  .50.0 

4  20  6.0 

31.0 

154  36  20.4 

2  59  30  3 

192  43  9.4 

5  0  13.9 

246  39  54.8 

3  55  14.2 

31J> 

161  38  12.7 

—  3  27  56.1 

200  3  3.4 

—  5  6  388 

253  59  24.9 

—  3  26  32.0 

- .  — 
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FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

JULY. 

AUGUST. 

SEPTEMBER. 

Day  of 
Month. 

• 

Trne  Lougltade. 

Latitade. 

True  Longitade. 

Latitade. 

True  Longitade. 

Latitadfv. 

1.0 

246  39  54'.8 

-3^5l/iJ 

298  40  34'.5 

+  0  211^7 

347°    1    5.8 

0/1/ 

+  4    5  58.0 

1.5 

253  59  24.9 

3  26  '^2.0 

305  30  37.3 

0  58  42.8 

353  19  57.7 

4  24  47.3 

2.0 

261  17  30.6 

2  54  31.8 

312  16  47.8, 

1  34  56.7 

359  31  31.4 

4  40  13.9 

2.5 

268  33  22.7 

2  19  50.3 

318  58  51.0 

2    9  28.2 

5  47  50.9 

4  bU  12.4 

3.0 

275  46  14.5 

1  43    7.3 

325  36  35.6 

2  41  50.9 

11  57    3.7 

5   0  4^\a 

3.5 

282  55  23.3 

1    5    4.0 

332    9  54.4 

3  11  42.1 

18    3  20.6 

5    5  37.0 

4.0 

290    0  11.9 

—  0  26  22.1 

338  38  44.9 

3  38  42.8 

24    6  55.5 

5    7    4.8 

4.5 

297    0    9.4 

4-0  12  18.5 

345    3    8.9 

4    2  38.4 

30    8    6.1 

5    5    7.0 

5.0 

303  54  52.1 

0  50  20.1 

351  23  12.8 

4  23  17.6 

36    7  13.4 

4  59  48.7 

5.5 

310  44     3.4 

1  27    8.7 

357  39    7.5 

4  40  32.4 

42    4  41.7 

4  51  16.0 

6.0 

317  27  34.4 

2    2  14.1 

3  51     7.9 

4  54  17.9 

48    0  58.5 

4  39  36.1 

6.5 

324    5  23.4 

2  :i5  10.5 

9  59  33.1 

5    4  31.6 

53  56  33.9 

4  24  57.1 

7.0 

330  37  35.3 

3    5  36.4 

16    4  45.6 

5  11   13.1 

59  52    0.7 

4    7  27.4 

7.5 

337    4  21.3 

3  33  14.6 

22    7  11.1 

5  14  23.8 

65  47  54.0 

3  47  16.4 

8.0 

343  25  57.9 

3  57  51.6 

28    7  18.1 

5  14    6.3 

71  44  50.5 

3  24  34.0 

8.5 

349  42  45.8 

4  19  17.3 

34    5  37.2 

5  10  24.5 

77  43  28.2 

2  59  30.7 

9.0 

355  55  10.4 

4  37  24.4 

40    2  41.1 

5    3  23.1 

83  44  25.9 

2  32  18.5 

9.5 

2    3  39.7 

4  52    8.5 

45  59    4.2 

4  53    7.2 

89  48  22.8 

2    3  10.2 

10.0 

8    8  44.3 

5    3  26.4 

51  55  21.6 

4  39  43.2 

95  55  57.1 

1  32  20.2 

10.5 

14  10  56.4 

5  11  17.0 

57  52    9.0 

4  23  17.8 

102    7  45.5 

1    0    4.7 

11.0 

20  10  49.5 

5  15  40.5 

63  50    2.4 

4     3  58.6 

108  24  22.8 

+  0  26  42.1 

11.5 

26    8  57.8 

5  16  37.7 

69  49  37.2 

3  41  54.2 

1 14  46  20.3 

—  0    7  26.9 

12.0 

32    5  55.6 

5  14  11.0 

75  51  27.9 

3  17  14.3 

121  14     4.9 

0  41  59.0 

12.5 

38    2  16.8 

5    8  22.7 

81  56    7.5 

2  50  lO.l 

127  47  58.4 

1  16  28.3 

13.0 

43  58  34.7 

4  59  16.7 

88    4     7.0 

2  20  54.5 

134  28  15.0 

1  50  23.6 

13.5 

49  55  21.3 

4  46  57.3 

94  15  54.7 

1  49  42.5 

141  15    1.4 

2  23  20.1 

14.0 

55  53    7.2 

4  31  30.0 

100  31  55.6 

1  16  51.3 

148    8  15.4 

2  54  38.1 

14.5 

61  52  21.4 

4  13     1.4 

106  52  30.8 

0  42  40.8 

155    7  44.4 

3  23  45.1 

15.0 

67  53  30.5 

3  51  39.3 

113  17  56.9 

+  07  33.4 

162  13    5.8 

3  50    6.3 

15.5 

73  56  58.9 

3  27  33.5 

119  48  25.5 

—  0  28    5.6 

169  23  46.8 

4  13    8.0 

16.0 

80    3    8.5 

3    0  55.4 ' 

126  24    2.3 

1     3  48.3 

176  39    4.2 

4  32  18.9 

16.5 

86  12  18.2 

2  31  58.5 

133    4  47.0 

1  39    4.3 

183  58    7.1 

4  47  11.6 

17.0 

92  24  43.9 

2    0  58.6 

139  50  33.1 

2  13  21.2 

191  19  575 

4  57  24.3 

17.5 

98  40  38.6 

1  28  14.0 

146  41     7.6 

2  46    5.6 

198  43  32.8 

5    2  41.3 

18.0 

105    0  12.0 

0  54    5.3 

153  36  10.8 

3  16  43.7 

206    7  50.3 

5    2  54.6 

18.5 

111  23  31.1 

+  0  18  55.9 

160  35  17.6 

3  44  41.9 

213  31  47.6 

4  68    3.7 

19.0 

117  50  38.9 

—  0  16  49.0 

167  37  58.0 

4    9  28.9 

220  54  26.4 

4  48  15.8  1 

19.5 

124  21  36.2 

0  52  41.6 

174  43  38.0 

4  30  35.5 

228  14  54.4 

4  33  44.8 

20.0 

130  56  20.8 

1  28  12.8 

181  51  40.1 

4  47  36.8 

235  32  27.8 

4  14  50.9 

20.5 

137  34  48.1 

2    2  52.1 

189     1  26.4 

5    0  12.4 

242  46  30.8 

3  51  59^ 

21.0 

144  16  50.9 

2  36    8.2 

Xm  12  18.2 

5    8    7.3 

249  56  37.2 

3  85  39.7 

21.5 

151     2  20.1 

3    7  30.2 

203  23  38.4 

5  11   12.3 

257    2  29.9 

2  56  22.7 

22.0 

157  51    5.3 

3  36  27.5 

210  34  52.2 

5    9  24.0 

264     3  59.9 

2  24  41.9 

22.5 

164  42  54  6 

4    2  31.0 

217  45  28.4 

5    2  45.2 

271     1     4.8 

1  51  10.7 

23.0 

171  37  34.9 

4  25  13.8 

224  54  59.5 

4  51  24.0 

277  53  48.3 

1  16  22.5 

23.5 

178  34  51.9 

4  44  11.2 

232    3    2.1 

4  35  34.0 

284  42  18.2 

0  40  50.4 

24.0 

185  '34  30.7 

4  59    2.0 

239    9  17.3 

4  15  33.3 

291  26  45.6 

—  0    5    5.6 

24.5 

192  36  15.0 

5    9  29.0 

246  13  30.2 

3  51  44.0 

298    7  23.1 

+  0  30  21.9 

25.0 

199  39  51.5 

5  15  18.8 

253  15  29.2 

3  24  31.6 

304  44  23.8 

1    5    3.6 

25.5 

206  45    0.6 

5  16  22.7 

260  15    59 

2  54  24.3 

311   18    0.9 

1  38  33.5 

26.0 

213  51  25.6 

5  12  37.0 

267  r2  14.2 

2  21  52.5 

317  48  26.7 

2  10  27.3 

26.5 

220  58  48.2 

5    4    2.9 

274    6  49.5 

1  47  28.1 

324  15  52.1 

2  40  22.7 

27.0 

228    6  49.1 

4  50  46.9 

280  58  48.3 

1   11  43.9 

330  40  26.5 

3    8    0.1 

27.5 

235  15    8.2 

4  33    0.6 

287  48    7.6 

—  0  35  13.1 

337    2  17.6 

3  33    2.0 

28.0 

242  23  21.0 

4  11     0.6 

294  34  44.1 

+  0     1  31.5 

343  21  31.5 

3  55  13.7 

28.5 

249  31   14.3 

3  45    8.6 

301  18  :m.2 

0  37  57.7 

349  38  12.6 

4  14  22.6 

29.0 

256  38  15.9 

3  15  50.4 

307  59  33.8 

1   13  34.8 

355  52  24.5 

4  30  19.0 

2<).5 

263  44    4.7 

2  43  :^.o 

314  37  38.0 

1  47  53.7 

2    4  10.5 

4  42  55.6 

30.0 

270  48  16.0 

2     H  58  5 

:m   12  41.4 

2  20  27.8 

8  13  33.6 

5  52    7.8 

:i0.5 

277  50  24.8 

1   32  33.3 

327  44  38.4 

2  50  52.8 

14  20  37.6 

4  57  53.3 

31.0 

284  50    6.6 

0  r)4  57.4 

334  13  24.1 

3  18  47.7 

20  25  27.3 

5    0  12.3 

31.5 

291  46  57.4 

—  0  16  48.5 

'MO  38  54.3 

+  3  43  54.3 

26  28    9.3 

^4  59    ^J6 

J 
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I 

1 

FOR  GRENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

( 

OCTOBER. 

NOVEMBER. 

DECEMBER.      || 

Day  of 
Month. 

f 

Tme  Longitude. 

Latitade. 

Tru.'  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

O    t         /I 

20  25  27.3 

O    /    // 

+  5  0  12.3 

64""  54  0.3 

+  3""  2b'  ii'A 

O        1         II 

97  35  20.4 

O         1         II 

+  0  45  8.4 

1.5 

26  28  9.3 

4  59  6.8 

70  48  37.0 

3  2  50.9 

103  36  28.4 

+  0  12  27.7 

2.0 

32  28  52.4 

4  54  41.2 

76  43  24.1 

2  36  57.7 

109  39  34.1 

—  0  20  34.4 

2.5 

38  27  47.9 

4  47  l.t 

82  38  43.6 

2  9  17.6 

115  45  0.0 

0  53  37.0 

3.0 

44  25  9.9 

4  36  13.9 

88  35  0.6 

1  40  6.0 

121  53  10.5 

1  26  18.9 

3.5 

50  21  15.2 

4  22  28.2 

94  32  43.1 

1  9  39.1 

128  4  31.7 

1  58  18.3 

4.0 

56  16  24.3 

4  5  53.5 

100  32  21.6 

0  38  13.7 

134  19  31.1 

2  29  12.8 

4^ 

62  11  0.9 

3  46  40.2 

106  34  29.1 

+  0  6  7.7 

140  38  36.9 

2  58  39.4 

5.0 

68  5  31.6 

3  24  59.7 

112  39  40.8 

—  0  26  20.6 

147  2  17.4 

3  26  14.3 

5.5 

74  0  26.2 

3  1  3.7 

118  48  33.4 

0  58  51.5 

153  31  0.4 

3  51  33.4 

6.0 

79  56  17.5 

2  a*^  4.9 

125  1  44.7 

1  31  4.1 

160  5  12.3 

4  14  12.2 

65 

85  53  40.7 

2  7  16.6 

131  19  52.3 

2  2  36.2 

166  45  16.4 

4  33  45.9 

7.0 

91  53  13.3 

1  37  52.8 

137  43  32.9 

2  33  4.2 

173  31  32.1 

4  49  50.2 

7.5 

97  55  34.5 

1  7  8.4 

144  13  21.1 

3  2  2.8 

180  24  13.6 

5  2  1.5 

8.0 

104  1  24.5 

0  35  19.7 

150  49  47.9 

3  29  5.0 

187  23  27.5 

5  9  57.5 

8.5 

110  11  24.0 

+  0  2  44.6 

157  33  18.9 

3  53  42.9 

194  29  12.1 

5  13  IHJS 

9.0 

116  26  13.0 

—  0  30  17.3 

164  24  12.7 

4  15  27.2 

201  41  15.6 

5  11  49.2 

9fi 

122  46  29.8 

1  3  24.9 

171  22  39.0 

4  33  48.6 

208  59  15.3 

5  5  17.5 

10.0 

12?)  12  50.0 

I  36  14.6 

178  28  36.3 

4  48  18.1 

216  22  36.6 

4  53  38.5 

10J> 

135  45  45.0 

2  8  20.2 

185  41  51.0 

4  58  28.5 

223  50  33.8 

4  36  54.5 

11.0 

142  25  40.2 

2  39  13.6 

193  1  55.5 

5  3  56.5 

231  22  10.4 

4  15  15.9 

11.5 

149  12  53.3 

3  8  24.2 

200  28  8.3 

5  4  22.9 

238  56  21.2 

3  49  1.7 

12.0 

156  7  3:}.5 

3  35  19.9 

207  59  34.1 

4  59  35.5 

246  31  54.2 

3  18  39.3 

12.5 

163  9  38.1 

3  59  27.5 

215  35  5.6 

4  49  30.1 

254  7  34.0 

2  44  44.0 

13.0 

170  18  52.5 

4  20  13.8 

223  13  25.3 

4  34  11.2 

261  42  4.6 

2  7  67.7 

13.5 

177  34  48.6 

4  37  7.0 

230  53  9.6 

4  13  53.2 

269  14  12.7 

1  29  6.3 

14.0 

184  56  44  8 

4  49  38.5 

238  32  51.8 

3  48  59.7 

276  42  50.4 

0  48  58.4 

14.5 

192  23  47.2 

4  57  24.0 

246  11  6.7 

3  20  2.3 

284  6  57.3 

—  0  8  22.8 

15.0 

199  54  49.7 

5  0  5.9 

^3  46  34.0 

2  47  39.7 

291  25  43.1 

+  0  31  53.6 

15.5 

207  28  38.3 

4  57  33.9 

261  18  1.9 

2  12  35.2 

298  38  27.9 

1  11  7.8 

16.0 

215  3  52.7 

4  49  47.1 

268  44  29.4 

1  35  34.6 

305  44  43.3 

1  48  41.2 

16.5 

222  39  11.4 

4  36  52.9 

276  5  8.1 

0  57  23.7 

312  44  11.8 

2  24  1.2 

17.0 

230  13  14.5 

4  19  7.9 

283  19  23.0 

—  0  18  47.2 

319  36  46.8 

2  56  40.8 

17.5 

237  44  47.7 

3  56  56.6 

290  26  52.0 

+  0  19  33.6 

326  22  30.8 

3  26  18.8 

18.0 

245  12  45.6 

3  30  49.8 

297  27  25.1 

0  57  1.2 

333  1  34.8 

3  52  39.2 

18.5 

252  36  13.7 

3  1  23.0 

304  21  3.2 

1  33  3.1 

339  34  16.3 

4  15  30.9 

19.0 

259  54  29.6 

2  2ii  15.0 

311  7  56.4 

2  7  11.4 

346  0  58.6 

4  34  46.3 

19.5 

267  7  3.7 

1  55  5.4 

317  48  21.8 

2  39  2.5 

352  22  9.0 

4  50  21.7 

20.0 

274  13  38.6 

1  19  .33.8 

324  22  42.0 

3  8  17.5 

358  38  17.6 

5  2  15.3 

20.5 

1 

281  14  7.8 

0  43  18.0 

330  51  23.6 

3  34  41.2 

4  49  56.6 

5  10  26^ 

21.0 

288  8  34.4 

—  0  6  53.6 

337  14  55.1 

3  58  1.5 

10  57  39.2 

5  IS  2.7 

21.5 

294  57  8.9 

+  0  29  6.6 

343  33  46.8 

4  18  9.3 

17  1  58.5 

5  16  2.3 

22.0 

301  40  7.9 

1  4  13.3 

349  48  28.6 

4  34  58.0 

23  3  27.6 

5  13  32.0 

22.5 

308  17  51.9 

1  37  59.8 

355  59  30.3 

4  48  23.0 

29  2  38.8 

5  7  37.4 

i  23.0 

314  50  43.7 

2  10  2.7 

2  7  20.2 

4  58  21.5 

30  0  2.9 

4  58  25.1 

23.5 

321  19  7.4 

2  40  1.4 

8  12  25.2 

5  4  52.3 

40  56  9.1 

4  46  2.5 

24.0 

327  43  27.1 

3  7  38.1 

14  15  10.5 

5  7  55.6 

46  51  25.2 

4  30  37.8 

24.5 

334  4  6.4 

3  32  37.5 

20  15  59.1 

5  7  33.1 

52  46  17.1 

4  12  20.6 

25.0 

340  21  27.4 

3  54  46.7 

26  15  11.8 

5  3  47.9 

58  41  8.4 

3  51  21  1 

25.5 

346  35  50.2 

4  13  54.9 

32  13  7.8 

4  56  44.4 

64  36  20.9 

3  27  50.9 

26.0 

352  47  33.1 

4  29  53.5 

38  10  4.3 

4  46  28.3 

70  32  14.4 

3  2  3.0 

26J> 

3.^*8  56  52.2 

4  42  35.8 

44  6  16.9 

4  33  7.0 

76  29  7.0 

2  34  11.5 

27.0 

5  4  1.7 

4  51  57.1 

50  1  ,59.5 

4  16  48.8 

82  27  14.8 

2  4  32.2 

;  27.5 

11  9  13.9 

4  57  54.9 

55  57  25.1 

3  57  44.0 

88  26  52.6 

1  33  22.2 

:  28.0 

17  12  39.2 

5  0  28.3 

61  52  46.5 

3  36  4.0 

94  28  13.8 

1  0  59.9 

28.5 

23  14  26.9 

4  59  38.5 

67  48  15.8 

3  12  1.5 

100  31  30.8 

+  0  27  45.2 

29.0 

29  14  45.6 

4  55  28.4 

73  44  5.2 

2  45  50.6 

106  36  55.2 

—  0  6  0.8 

29.5 

.35  13  43.6 

4  48  2.9 

79  40  27.9 

2  17  46.9 

112  44  38.3 

0  39  56.0 

30.0 

41  11  29.5 

4  37  28.3 

85  37  37.8 

1  48  6.8 

118  54  51.0 

1  13  37.4 

;  30.5 

47  8  12.7 

4  2:^  5^.8 

91  35  49.7 

1  17  7.8 

125  7  44.2 

1  46  41.4 

31.0 

53  4  3.7 

4  7  25.9 

97  35  20.4 

0  45  8.4 

131  23  29.2 

2  18  43.9 

31j5 

58  59  14.8 

+  3  48  18.4 

103  36  28.4 

+  0  12  27.7 

137  42  17.7 

—  2  49  20.7 
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MeanKoon. 

Apparent 
Obliquity. 

Equation  of  Eqainozea. 

Precession  of 

Equinoxes 
in  Longitude. 

The  Son's 

MeaaLongitnde 

of  Moon's 
Ascending  Node. 

In  Longitude. 

;nR  A. 

Abnratioii. 

Hor.  Parallax. 

1879. 

O         / 

93  97 

Jan.     0 
10 
20 
30 

Feb     9 

22.36 
22.38 
22.45 
22.55 
22.66 

+  14.32 
14.82 
15.22 
15.49 
15.60 

+0.875 
0.907 
0.932 
0.948 
0.954 

0.00 
1.38 
2.75 
4.13 
5.50 

-20.80 
20.79 
20.77 
20.74 
20.71 

9.00 
9.00 
8.99 

8.98 
8.96 

305  19.9 
304  18.1 
304  16.3 
303  44.5 
303  12.7 

19 
Mar.    1 
11 
21 
31 

22.76 
22.82 
22.83 
22.77 
22.66 

15.53 
15.35 
15.06 
14.72 
14.36 

0.950 
0.938 
0.920 
0.899 
0.678 

6.88 

8.26 

9.63 

11.01 

12.38 

20.67 
20.63 
20.57 
20.51 
20.45 

8.94 
8.92 
8.90 

8.87 
8.85 

302  41.0 
302     9.2 
301  37.4 
301     5.7 
300  33.9 

Apr.  10 
20 
30 

May  10 
20 

22.49 
22.25 
21.99 
21.72 
21.46 

14.06 
13.86 
13.79 
13.86 
14.05 

0.860 
0.848 
0.843 
0.846 
0.858 

13.76 
15.14 
16.51 
17.89 
19.26 

-20.39 
20.34 
20.29 
20.24 
20.19 

8.82 
8.80 
8.78 
8.76 

8.74 

300    2.1 
299  30.3 
298  56.6 
298  26.8 
297  55.0 

30 

June    9 
19 
29 

July    9 

21.23 
21.05 
20.92 
20.85 
20.83 

14.36 
14.76 
15.22 
15.69 
16.12 

0.878 
0.903 
0.931 
0.960 
0.987 

20.64 
22.02 
23.39 
24.77 
26.14 

-20.16 
20.13 
20.11 
20.11 
20.10 

8.72 
8.71 
8.71 
8.70 
8.70 

297  23.3 
296  51.5 
296  19.7 
295  47.9 
295  16.2 

19 
29 
Aug.   8 
18 
28 

20.86 
20.93 
21.08 
21.13 
21.20 

16.47 
16.71 
16.81 
16.78 
16.62 

1.008 
1.021 
1.027 
1.026 
1.017 

27.52 
28.90 
30.27 
31.65 
33.02 

-20.12 
20.14 
20.17 
20.20 
20.24 

8.71 

8.72 
8.73 
8.75 
8.77 

294  44.4 
294  12.6 
293  40.8 
293     9.1 
292  37.3 

Sept.   7 

^  17 

27 

Oct.     7 

17 

21.22 
21.19 
21.10 
20.95 
20.74 

16.34 
15.99 
15.61 
15.26 
14.98 

1.000 
0.978 
0.955 
0.934 
0.917 

34.40 
35.78 ' 
37.15 
38.53 
39.90 

-20.29 
20.35 
20.41 
20.47 
20.53 

'     8.79 
8.81 
8.84 
8.87 
8.88 

292     5.5 
291  33.7 
291     2.0 
290  30i2 
289  58.4 

27 

Nov.    6 

16 

26 

20.49 
20.21 
19.93 
19.66 

14.82 
14.80 
14.93 
15.21 

0.906 
0.904 
0.912 
0.929 

41.28 
42.66 
44.03 
45.41 

-20.59 
20.64, 
20.69 
20.73 

8.91 
8.93 
8.95 
8.97 

289  26.7 
288  54.9 
288  23.1 
287  51.4 

Doc.    6 
1*6 
26 
36 

19.44 
19,27 
19.19 
19.15 

15.62 

16.11 

16.64 

+  17.13 

0.954 

0.984 

1.016 

+  1.047 

46.78 
48.16 
49.54 
50.91 

-20.76 
20.78 
20.79 

-20.79, 

8.98 
8.99 
9.00 
9.00 

287   19.6 
286  47.8 
286  16.0 
285  44.3 

Mean  Ob 

iliquity,  18 

79.0,  23  2 

7  17.53 

Motion  ] 

in  100  dayi 

3,    (}!l272 

Precessic 

m  for  1878 

L5, 

50'^2592 

Log.     1.70 

122 

lyaHv  Motion. 

Precessic 

)n  in  a  Sob 

irDay,   . 

0'M376 

1         J 

Log.    9.13 

863 

/ 

Precessic 

)n  in  a  Sid< 

Breal  Day, 

0^^1372 

1         1 

Log.    9.13 

744 

-3.177 

Sun's  Mc 

$an  Ilor.  Pi 

Btrallax,   • 

8^^848 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGAKITHM8  FOB  REDUCTION  OP  MEAN  PLACES,  1878.0,  TO  APPABENT  PLACES. 

SolATdsy. 
Sid.  hour. 

Log.  A. 

Log.B. 

LoK.C. 

Lo{;.I>. 

Solar  dny. 
Sid.  hour. 

Log.  A. 

Log.S. 

Log.C. 

Log.l>. 

Jan.     0 

9.4565 

»0.6844 

nO.5327 

1.3033 

• 

1 

9.4623 

0.6845 

0JJ724 

1.3018 

Mar.    1 

9.6719 

110.7304 

n  1.2495 

0.8170 

2 

9.4678 

0.6846 

0.6088 

1.3001 

2 

9.6740 

0.7308 

1.2520 

0.793i) 

3 

9.4734 

0.6847 

0.6422 

1.2!»83 

3 

9.6760 

0.731 1 

1.2544 

0.7694 

h      4 

9.4788 

0  6849 

0.6731 

1.2!)64 

4 

9.6780 

0.7314 

1.2566 

0.7433 

(7.0)   5 

9.4842 

0.6852 

0.7018 

1 .2943 

5 

9.6800 

0.7316 

1.2586 

0.7154 

6 

9.4896 

itO.6855 

110.7286 

IJg92l 

h      6 

9.6820 

n0.73l8 

nl.'3606 

0.6854 

7 

9.4947 

0.6858 

0.7538 

1.2b97 

(lt.O)  7 

9.6839 

0.7319 

1.2623 

0.6531 

8 

9.4998 

0.6^63 

0.7774 

1 .2872 

8 

9.6a>8 

0.7320 

1.2640 

0.6182 

y 

9.5048 

0.6867 

0.7997 

li2845 

9 

9.6877 

0.7320 

1.2655 

0.5799 

10 

9.5097 

0.6873 

0.8207 

1.2817 

10 

9.6896 

0.7320 

1.2668 

0.5380 

11 

9.5146 

110.6879 

]i().8407 

1.2787 

11 

9.6914 

n0.7320 

1I1J3681 

0.4913 

12 

9.5193 

0.6885 

0.8596 

1.2755 

12 

9.6933 

0.7318 

1.2692 

0.4389 

13 

9.5340 

0.6891 

0.8776 

1.2723 

13 

9.6951 

0.7316 

1.2701 

0.3792 

14 

9.5386 

0.6898 

0.8948 

1.2688 

14 

9.6969 

0.7314 

lii709- 

0.3100 

16 

9.5332 

0.6905 

0i)lt2 

1 .2652 

15 

9.6987 

0.7311 

1J2716 

Oi2270 

16 

9.5376 

n0.69l3 

nO.9268 

1.2613 

16 

9.7005 

110.7308 

nl.2722 

0.1248 

17 

9.5420 

0.6921 

0.9418 

1.2573 

17 

9.7023 

0.7304 

1.2726 

9.9909 

18 

9.5463 

0.6929 

0.9561 

1 .2532 

18 

9.7040 

0.7300 

1.2729 

9.7956 

h     19 

9.5505 

0.6938 

0.%*98 

15489 

19 

9.7058 

0.7295 

1.2731 

^9.431 6 

<8.«)sao 

9.5546 

0.6947 

0.9830 

1.2444 

20 

9.7075 

0.7289 

1.2731 

S8.9026 

31 

9.5587 

nO.6956 

110.9957 

1.2397 

h     31 

9.7093 

»0.7284 

nl.2730 

119.6406 

23 

9.5627 

0.6966 

1.0078 

1.2348 

(1».0)22 

9.7110 

0.7277 

1.2728 

9.8980 

33 

9.5666 

0.6975 

1.0195 

1 .22f  J7 

23 

9.7127 

0.7270 

1.2724 

0.0583 

34 

9.5705 

0.6985 

1 .0308 

1.2244 

24 

9.7144 

0.7262 

1.2719 

0.1750 

35 

9.5743 

0.6995 

1.0416 

1.2189 

25 

9.7161 

0.7254 

1.2713 

0.2667 

36 

9.5780 

jiO.7005 

nl  .0520 

1.2132 

26 

9.7178 

«0.7245 

111.2706 

nO.3423 

27 

9.5817 

0.7016 

1.0621 

1 .2073 

27 

9.7195 

0.7236 

1.2697 

0.4064 

28 

9.5853 

0.7026 

1.0718 

1.2012 

28 

9.7213 

0.7226 

1.2687 

0.4622 

29 

9.5888 

0.7037 

1.0811 

1.1949 

29 

9.7230 

0.7216 

1.2676 

0.5115 

30 

9.5922 

0.7048 

1.0901 

1.1883 

30 

9J247 

0.7205 

li^3 

0.5556 

31 

9.5956 

0.7058 

1 .0988 

1.1815 

31 

9.7264 

0.7194 

1.2649 

0  5955 

Feb.   1 

9.5989 

»0.7069 

nl.l072 

1.1745 

Apr.    1 

9.7281 

n0.7l82 

nl.2634 

n0.6318 

2 

9.6022 

0.7080 

1.1153 

1.1672 

2 

9.7298 

0.7169 

1.26>7 

0.6652 

h      3 

9.6054 

0.7091 

1.1231 

1.1596 

3 

9.7316 

0.7156 

1.2599 

0.6962 

(9.0)   4 

9.6086 

0.7101 

1.1306 

1.1518 

4 

9.7333 

0.7143 

1.2580 

0.7249 

5 

9.6117 

0.7112 

1.1379 

1.1436 

b       5 

9.7350 

0.7129 

1.2559 

0.7517 

6 

9.6147 

»0.7I22 

nl.l449 

1.1352 

(13.0)  6 

9.7368 

n0.7ll4 

nliJ537 

nO.7769 

7 

9.6177 

0.7133 

1.1516 

1.1265 

7 

9.7385 

0.70<)9 

1.2514 

0.8005 

8 

9.6206 

0.7143 

f  1582 

1.1175 

8 

9.7403 

0.7084 

1.2489 

0.8228 

9 

9.6235 

0.7154 

1.1645 

1.1082 

9 

9.7420 

0.7068 

1.2462 

0.8438 

10 

9.6^^3 

0.7164 

1.1705 

1.0985 

10 

9.7438 

0.7051 

1 .2435 

0.8638 

11 

9.6291 

n0.7l74 

nl.l764 

1.0884 

11 

9.7455 

n0.70:{4 

nl.2405 

nO.8827 

13 

9.6318 

0.7184 

1.1820 

1 .0780 

12 

9.7473 

0.7017 

1 .2:<75 

0.9007 

13 

9.6345 

0.7193 

1.1874 

1.0672 

13 

9.7491 

0.6099 

1.2343 

0.9179 

14 

9.6372 

0.7302 

1.1926 

1 .0560 

14 

9.7509 

0X)981 

1 .2309 

0.9343 

15 

9.6398 

0.731 1 

1.1977 

1 .0443 

15 

9.7527 

0.6962 

1 .2274 

0.9500 

16 

9.642:) 

n0.7220 

n  1.2025 

1 .0322 

16 

9.7546 

110.6943 

nli22:)7 

nO.9649 

17 

9.6448 

0.7229 

1.2072 

1.0197 

17 

9.7564 

0.6923 

1J2199 

0.9792 

h     18 

9.6473 

0.7237 

1.2116 

1.0066 

18 

9.7582 

0  6903 

li2159 

0.9930 

(10.0)19 

9.64W 

0.7245 

1.2159 

0.9929 

19 

9.7601 

0.6883 

li2]18 

1.0062  1 

30 

9.6521 

0.7253 

1 .2200 

0.9788 

h     2<> 

9.7619 

0.6862 

1.2075 

1.0189 

31 

9.6544 

n0.7260 

nl  .2239 

0.9640 

(i4UI)21 

9.7638 

n0.6841 

nl.2030 

n1.0311 

33 

9.6567 

0.7267 

1.2277 

0.9485 

22 

9.7656 

0.6820 

1.1984 

1.0428 

23 

96590 

0.7273 

i.2:n3 

0.9:^23 

23 

9.7675 

0.6798 

1.1936 

1.0541 

34 

9.6612 

0.7279 

1 .2:347 

0.9154 

24 

9.7694 

0.6776 

1.1886 

1.0650 

25 

9.6634 

0.7285 

li!380 

0.8977 

25 

9.7713 

0.6753 

1.1834 

1 .0755 

26 

9.6656 

nO.riDO 

nl.241] 

0.8791 

26 

9.7733 

n0.6730 

»1.1780 

nl.0856  ! 

27 

9.6678 

0.72<>5 

1.2441 

0.8595 

27 

9.7752 

0.6707 

1.1725 

1.0954  ' 

28 

0.6699 

0.7300 

1 .2469 

0.8388 

28 

9.7771 

0.6684 

1.1667 

1.1048 

29 

9.6719 

0.7304 

1 .2495 

0.8170 

29 

9.7791 

0.6660 

1.1608 

I.II38 

30 

9.6740 

ftO.7308 

nl.2c20 

0.7939 

l\0 

9.7810 

nO.6636 

nl.l546 

nl.l226 

B  -  +  <r.01 
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FIXED  STARS,  1879. 


FOE  WASHINGTON  MEAN  MIDNIGHT. 

1 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES^  1878.0,  TO  APPARENT  PLACES.    | 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.  B. 

Log.C« 

Log.I>. 

Solar  day. 
Sid.  hour. 

Log.  A. 

Log.B. 

Log.€. 

Log.^* 

May    1 

9.7830 

nO.6612 

111.1482 

nl.l311 

July    1 

9.9103 

«0.5497 

0.5087 

ml.3041 

2 

9.7850 

0.6588 

1.1416 

1.1393 

2 

9.9122 

0.5495 

0.5481 

1.3088 

3 

9.7870 

0.6563 

1.1348 

1.1472 

3 

9.9141 

0.5494 

0.5842 

1.3013 

4 

9.7890 

0.6539 

1  1277 

1.1548 

4 

9.9160 

0.5494 

0.6174 

1.2997 

5 

9.7910 

0.6514 

1.1204 

1.1622 

5 

9.9179 

0.5494 

0.6481 

1.2960 

h      6 

9.7930 

nO.6489 

nl.ll29 

nl  1693 

b      6 

9.9198 

nO.5495 

0.6766 

A1J29G2 

(15.P)   7 

9.7950 

0.6464 

1.1051 

1.1762 

(!•••)  7 

9.9216 

0.5496 

0.7033 

1J2942 

8 

9.7971 

0.6439 

1.0971 

1.1829 

8 

9.9234 

0.5499 

0.7284 

IJ^fiAS 

9 

9.7991 

0.6414 

1.0887 

1.1893 

9 

9.9253 

0.5501 

0.7520 

1.2899 

10 

9.8012 

0.6389 

1.0801 

1.1955 

10 

9.9271 

0.5505 

0.7742 

IJ9876 

11 

9.8033 

nO.6363 

nl.0712 

nl.2015 

11 

9.9289 

aO.5509 

0.7953 

mlJ8851 

12 

9i3053 

0.6338 

1.06^ 

1.2073 

12 

9.9306 

0.5514 

0.8152 

1.S8S5 

13 

9.8074 

0.6312 

1.0525 

1.2129 

13 

9.9324 

0.5519 

0.8341 

1^2797 

14 

9.8095 

0.6287 

1.0426 

1.2183 

14 

9.9341 

0.5525 

0.8523 

1.2768 

15 

9.81 16 

0.6262 

1.0324 

1^2235 

15 

9.9358 

0.5531 

0.8695 

ijms 

16 

9.8137 

110.6237 

Hi  .021 8 

111.2286 

16 

9.9375 

110.5537 

0J&S59 

A]  .2706 

17 

9.8159 

0.6212 

1.0108 

1.2334 

17 

9.9392 

0.5544 

0.9017 

1.2673 

18 

9J61Q0 

0.6187 

0.9995 

1^2382 

18 

9.9409 

0.5551 

0.9168 

1J2638 

19 

9.8201 

0.6162 

09877 

liM27 

19 

9M2& 

0.5559 

0.9312 

1J«JU2 

20 

9.8222 

0.6137 

0.9754 

li2470 

SO 

9.9442 

0:5568 

OiMSl 

1.S564 

b     21 

9i»44 

»0.6112 

110.9626 

nl.2512 

h     21 

9.9458 

110.5577 

0.9584 

ml.8n5 

(!•.•)  22 

9i£365 

0.6088 

0.9494 

1.2552 

(90.4I)22 

9.9474 

0.5586 

0.9712 

1^2484 

23 

9.8286 

0.6064 

0.9356 

1.2590 

23 

9.9490 

0.5596 

0*9836 

1.2442 

24 

9.8308 

0.6040 

0.9212 

1.2627 

24 

9.9505 

0.5606 

0.9955 

1J238I8 

25 

9i)329 

0.6017 

0.9062 

1.2663 

25 

9.9521 

0.5616 

1.0069 

1.23SS 

26 

9.8351 

nO.5994 

110.8906 

nl.2697 

26 

9.9536 

110.5626 

1.0180 

»1.2304 

27 

9.8372 

0.5971 

0.8743 

1.2729 

27 

9.9551 

0.5637 

1.0286 

1.2255 

28 

9.8394 

0.5948 

0.8572 

1.2760 

28 

9.9566 

0.5648 

1.0389 

1J2204 

29 

9.8416 

0.5926 

0.8393 

1.2790 

29 

9.9581 

0.5659 

1.0488 

li2151 

30 

9.8437 

0.5904 

0.8205 

li2818 

30 

9.9596 

0.5670 

1.0584 

1309S 

31 

9.8459 

0.5882 

0.8008 

lii844 

31 

9.9610 

0J)682 

1.0676 

lii039 

June   1 

9.8480 

n0.5861 

110.7800 

iili2869 

Aug.  1 

9.9625 

110.6694 

1.0766 

ml.l980 

2 

9.8502 

0.5840 

0.7579 

1.2893 

2 

9.9639 

0.5706 

1.0852 

1.1919 

3 

9.8523 

0.5820 

0.7346 

1.2916 

3 

9.9652 

0.5717 

1.0936 

1.1856 

4 

9.8545 

0J>800 

0.7100 

li2937 

4 

9.9666 

0.5729 

1.1017 

1.1791 

b      6 

9.8566 

0.5781 

0.6836 

1.2957 

h      5 

9.9680 

0.5741 

1.1096 

1.1724 

(iy.0)  6 

9.8588 

nO.5762 

nO.6554 

nl.2976 

(9t.Q)  6 

9.9693 

110.5753 

1.1171 

»1.1654 

7 

9.8609 

0.5744 

0.6252 

1.2993 

7 

9.9707 

0.5765 

1.1245 

1.1582 

8 

9.8631 

0.5726 

0.5925 

1.3009 

8 

9.9720 

0.5777 

1.1316 

1.1507 

9 

9.8652 

0.5709 

0.5571 

1.3024 

9 

9.9733 

0.5789 

1.1384 

1.1430 

10 

9.8674 

0.5692 

0.5184 

1.3037 

10 

9.9745 

0.5801 

1.1450 

1.1350 

11 

9.8695 

nO.5676 

»0.4758 

nl.3050 

11 

9.9758 

nO.5813 

1.1514 

iil.1968 

12 

9.8716 

0.5661 

0.4284 

1.3061 

12 

9.9770 

0.5825 

1.1577 

1.1162 

13 

9.8737 

0.5646 

0.3751 

1.3071 

13 

9.9783 

0.5836 

1.1637 

1.1094 

14 

9ii758 

0.5632 

0.3142 

1.3079 

14 

9.9795 

0.5848 

1.1695 

1.1002 

15 

9.8779 

0.5619 

0.2432 

1.3087 

15 

9.9807 

0.5859 

l.UJn 

1.0907 

16 

9iJ800 

n0.5606 

110.1581 

nl  .3093 

16 

9.9819 

110.5870 

1.1805 

n1.0809 

17 

9.8831 

0.5594 

0.0523 

1.3098 

17 

9.9830 

0.5881 

1.1857 

1.0708 

18 

9.8842 

0.5582 

9.9116 

1.3102 

18 

9.9841 

0.5891 

1.1907 

1.O602 

19 

9.8863 

0.5571 

9.7023 

1.3104 

19 

9.9853 

0.5901 

1.1956 

1.0493 

h    20 

9.8884 

0.5561 

n9i»15 

1.3106 

b     20 

9.9864 

0.591 1 

linos 

1.0379 

(18.0)21 

9.8904 

nO.5552 

»8.0777 

nl.3l06 

(99.4I)21 

9.987i 

110.5921 

1.2048 

nunatu 

22 

9i3925 

0.5543 

9.6358 

1.3105 

22 

9.9886 

0.5930 

K2093 

1.0139 

23 

9.8945 

0.5535 

9.8719 

r.3102 

23 

9.9897 

0.5939 

1.2134 

1.0012 

24 

9.8965 

0.5528 

0.0238 

1.3099 

24 

9.9907 

0.5947 

1.2174 

0J879 

25 

9.8985 

0.5521 

0.1361 

1.3094 

25 

9.9918 

0.5956 

1J2213 

0.9741 

26 

9.9005 

nO.5515 

0.2251 

nl.3088 

26 

9.9928 

nO.5964 

1^2250 

0.9598 

27 

9.9025 

0.5510 

0.2988 

1.3081 

27 

9.9938 

0.5971 

li2286 

0S446 

28 

9.8045 

OJ>506 

0.3617 

1.3073 

28 

9.9949 

0.5978 

li2320 

Oil289 

29 

9.9064 

0.5502 

0.4165 

1.3063 

29 

9.9959 

0.5985 

1.2353 

0i»l25 

30 

9.9084 

0.5499 

0.4651 

1.3053 

30 

9.9969 

0.5991 

1JIS384 

0.8959 

rn 

9.9103 

110.5497 

0.5087 

nl.3041 

31 

d.9978 

nO.5997 

liM14 

•0.8772 

B  -  -f  0".04. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGABFTHMS  FOB  BEDUCTION  OF  MEAN  PLACES,  1878.0, 

TO  APPARENT  PLACES. 

Solar  day. 
ad.  boor. 

Log.  A. 

IiOK.B. 

Log.C. 

Log.l>. 

Solar  day. 
Sid.  hour. 

Log;  A. 

lxg.B. 

Log.C. 

Log.l>. 

Sept    I 

9.9988 

»0.6002 

liM42 

n0.8581 

Nov.    1 

0.0532 

II0.505S 

1.1610 

1.1134 

2 

9.9998 

0.6006 

1.2470 

■  0.8382 

2 

0.0542 

0.5021 

1.1546 

1.1225 

3 

0.0007 

0.6010 

1.2495 

0.8171 

3 

0.0553 

0.4984 

1.1480 

1.1313 

k       4 

0.0017 

0.6014 

liJ5l9 

0.7048 

b        4 

0.0563 

0.4946 

.1.1412 

1.1398 

(9S.«)  5 

0.0026 

0.6017 

1.2542 

0.7710 

{S.Q)    5 

0.0574 

0.4908 

1.1341 

1.1480 

6 

0.0035 

n0.6020 

1.2564 

nO.7459 

6 

0.0585 

n0.4870 

1.1268 

1.1559 

7 

0.0044 

0.6022 

1.2584 

0.7190 

7 

0.0595 

0.4831 

1.1192 

1.1635 

8 

0.0053 

0.6023 

1.2603 

0.6901 

8 

0.0606 

0.4791 

1.1113 

1.1709 

9 

0.0062 

06024 

1.2620 

0.6592 

19 

0.0618 

0.4751 

1.1031 

1.1780 

JO 

0.0071 

0.6024 

1.2637 

0.6257 

10 

0.0629 

0.4711 

1.0947 

1.1848 

11 

0.0080 

110.6023 

1J2652 

»0.5891 

11 

0.0640 

n0.4671 

1.0859 

1.1915 

12 

^  0.0089 

0.6022 

1.2665 

0.5490 

12 

0.0651 

0.4631 

1.0768 

1.1979 

13 

0.0097 

0.6021 

1.2677 

0.5049 

13 

0.0663 

0.4591 

1.0674 

1.2041 

14 

0.0106 

0.6018 

1.2689 

0.4555 

14 

0.0674 

0.4550 

1.0576 

1.2100 

15 

0.0115 

0.6015 

1.2696 

0.3997 

15 

0.0686 

0.4509 

1.0475 

lJ2l5ti 

16 

0.0123 

110.60]  1 

1.2707 

110.3353 

16 

0.0697 

nO.4468 

1.0369 

li2214 

17 

0.0132 

0.6007 

1.2714 

0.2594 

17 

0.0709 

0.4426 

1.0260 

1J2267 

18 

0.0140 

0.6002 

15720 

0.1673 

18 

0.0721 

0.4385 

1.0147 

1J2319 

19 

0.0148 

0.5997 

liJ725 

0.0496 

19 

0.0733 

0.4344 

1.0029 

1.2368 

h     » 

0.0157 

0.5990 

1.2728 

9.8880 

b     20 

0.0745 

0.4303 

0.9906 

1.2416 

(0.«)  91 

0.0165 

II0JS983 

1.2730 

119.6265 

<4.«)  21 

0.0767 

110.4262 

0.9778 

1.2462 

22 

0.0174 

0.5975 

1J2731 

118.8560 

22 

0.0769 

0.4221 

0.9644 

1.2506 

23 

0.0182 

0.5966 

1.2731 

99.4391 

23 

0.0781 

0.4180 

0.9506 

1.2549 

24 

0.0190 

0.5957 

1.2729 

9.7960 

24 

0.0793 

0.4140 

0.9361 

1.2589 

25 

0.0199 

.    0.5947 

1.2726 

9.9890 

25 

0.0806 

0.4100 

0.9210 

1.2628 

26 

0.0207 

nO.5936 

1J2722 

0.1222 

26 

0.0818 

itO.4059 

0.9051 

1.2666 

27 

0.0215 

0.5925 

1J2716 

0.2238 

27 

0.0830 

0.4019 

0.8886 

1.2701 

28 

0.0223 

0.5913 

]i!710 

03062 

28 

0.0643 

0.3980 

0.8712 

1.2735 

29 

0.0232 

0.5900 

li2702 

0.3752 

29 

0.0H55 

0.3941 

0.85.10 

1JJ767 

30 

0.0240 

0.5886 

1.2692 

0.4347 

30 

0.0868 

0.3903 

0.8338 

1.2798 

Oct.    I 

0.0248 

110.5871 

1^3682 

0.4870 

Dec.    1 

0.0880 

110.3865 

0.8136 

li2827 

2 

0.0257 

0.5656 

1.2670 

0.5336 

2 

0.0893 

0.3828 

0.7922 

1.2855 

3 

0.0265 

0.5840 

1.2656 

0.5754 

3 

0.0906 

0.3792 

0.7696 

1.2881 

4 

0.02r3 

0.5823 

1.2642 

0.6136 

4 

0.0918 

0.3756 

0.7456 

lii906 

,     s 

0.0282 

0.5806 

liJ626 

0.6485 

^       5 

0.0931 

0.3721 

0.7200 

1.2930 

(1^)  6 

0.0290 

110.5787 

1.2608 

0.6808 

<ff.O)   6 

0.0944 

nO.3686 

0.6927 

1.2951 

7 

0.0299 

0.5768 

1.2589 

0.7107 

7 

0.0937 

0.3653 

0.6633 

1.2971 

8 

a0307 

0.5749 

1.2569 

0.7388 

8 

0.0970 

o.:%20 

0.6317 

1.2990 

9 

0.0316 

0.5728 

1.2548 

0.7647 

9 

0.0982 

0.3589 

0.5975 

1.3007 

10 

0.0324 

0.5706 

lii525 

0.7892 

10 

0.0995 

0.3558 

0.5602 

1.3023 

11 

0.0333 

nO.5684 

1.2501 

0.8124 

11 

0.1008 

110.^529 

0.5192 

1.3038 

12 

0.0342 

0.5662 

1 .2475 

0.8341 

12 

0.1021 

0.3500 

0^738 

1.3051 

13 

0.0351 

0.5638 

1.2448 

0.8548 

13 

0.1034 

0.3473 

0.4229 

1.3062 

14 

0.0359 

0.5614 

1.2419 

0.8743 

14 

0.1047 

0.3446 

0.3650 

J. 3073 

15 

0.0368 

0.5589 

1J2388 

0.8929 

15 

0.1059 

0.3421 

0^2980 

1.3082 

16 

0.0377 

nO.5563 

1.2356 

0.9106 

16 

0.1072 

110.3396 

0.2186 

1.3089 

17 

0.0386 

0.5537 

1.2323 

0.9276 

17 

0.1085 

0.3374 

0.1212 

1.3095 

18 

0.0396 

0.5509 

1.2288 

0.9438 

18 

0.1097 

0.3352 

9.9953 

1.3100 

19 

0.0405 

0.5481 

1.2251 

0.9593 

19 

0.1110 

0.3332 

9.8170 

1.3103 

k     » 

jO.0414 

0.5452 

1.2213 

0.9742 

b     20 

0.1123 

0.3314 

|i9.5090 

1.3105 

<M)21 

0.0423 

110.5423 

1.2173 

0.9884 

(6.0)  21 

0.1135 

nO.3296 

n7.9930 

1.3106 

22 

0.0432 

0.539:1 

1.2131 

1.0021 

22 

0.1148 

0.3280 

9.5433 

1.3105 

23 

0.0442 

0.5362 

li2088 

1.0152 

23 

0.1161 

0.3265 

9.8307 

1.3103 

24 

0.0452 

0.5331 

1.2042 

1.0278 

24 

0.1174 

0.3252 

0.0045 

1.3100 

25 

0.0461 

0.5299 

1.1995 

1.0399 

25 

0.1186 

0.3240 

0.1282 

1.3095 

26 

0.0471 

0.5266 

1.1946 

1.0516 

26 

0.1199 

0.3229 

0.2242 

1 .3088 

27 

0.0481 

110.5233 

1.1895 

1.062S 

27 

0.1212 

nO.3220 

110.3028 

1.3081 

28 

a.0491 

0.5199 

1.1842 

1.0737 

28 

0.1224 

0.3212 

0.3691 

1.3072 

29 

0.0501 

0.5164 

1.1787 

1.0841 

29 

0.1236 

0.3206 

0.4266 

1.3061 

30 

0.0511 

0.5129 

1.1730 

1.0943 

30 

0.1248 

0.3201 

0.4771 

1.3049 

31 

0.0521 

0.5094 

1.1671 

1.1040 

31 

0.1260 

0.3197 

0.5223 

1.3036 

32 

0.0532 

110.5058 

1.1610 

1.1134 

32 

0.1272 

110.3195 

110.5631 

1.3022 

K  -  -t-  V*.Ot 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

QUAimriES  FOB  BEDUCmO  MEAN  PIACES,  1879.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

T. 

/• 

Wg^. 

O. 

Log  h. 

H. 

Log  i. 

i. 

/- 

O. 

H. 

iSf.0013 

// 

o  / 

o  / 

II 

A 

h  m 

li  m 

Jan.  0 

4-13.22 

0.8752 

319  52 

1.3095 

350  23 

i»0.1696 

-1.471  +O.880 

21  19.5 

23  21.5 

1 

.0041 

13.39 

.8786 

320  14 

.3092 

349  26 

.2097 

1.62 

0.893!    20.91  23  17.7  1 

2 

.0068 

13.57 

.8820 

320  36 

.3090 

348  30 

.2461 

1.76 

0.905 

22.4 

23  14.0 

3 

.0095 

13.74 

.8854 

320  57 

.3087 

347  33 

.2796 

1.90 

0.916 

23.8 

23  JOJS 

h   4 

.0123 

13.92 

.8888 

321  17 

.3084 

346  37 

.3105 

2.04 

0.92ti 

25.1 

23  6.4 

(y.o)  5 

.0150 

14.09 

.8922 

321  37 

.3081 

345  40 

.3393 

2.18 

>  0.940 

26.4 

23  2.7 

'  6 

.0178 

+14.26 

0.8955 

321  56 

1.3078 

344  43 

n0.366l 

-2.32 

+0.951 

21  27  7 

22  58.9 

7 

.0205 

14.43 

.8989 

322  15 

.3074 

343  46 

.3912 

2.46 

0.962 

29.0 

22  55.1 

» 

.0232 

14.60 

.9023 

322  33 

.3071 

342  49 

.4148 

2.60 

0.974 

30.2 

22  51.3 

9 

.0260 

14.77 

.9056 

322  50 

.3067 

341  52 

.4371 

2.74 

0.986 

31.3 

22  47J> 

10 

.0287 

14.94 

,9090 

323  7 

.3063 

340  55 

.4581 

2.87 

0.996 

32.5 

22  43.7 

11 

.0314 

+15.11 

0.9123 

323  23 

1.3058 

339  56 

n0.4780 

-3.01 

+1.007 

21  33.5 

22  39.8 

12 

.0342 

15.27 

.9156 

323  39 

.3054 

339  0 

.4970 

3.14 

1.018 

34.6 

:22  36.0 

13 

.0369 

15.44 

.9189 

323  54 

.3049 

338  3 

.5150 

3.27 

1.029 

35.6 

22  32.2 

14 

.0396 

15.60 

.9221 

324  9 

.3045 

337  5 

.5322 

3.41 

1.040 

36.6 

22  28.4 

15 

.0424 

15.76 

.9253 

324  23 

.3040 

336  8 

.5486 

3.54 

1.051 

375 

22  24.5 

16 

.0451 

+15.93 

0.9285 

324  37 

1.3035 

335  10 

nO.5642 

-3.67 

+1.062 

21  38.4 

22  20.6 

17 

.0479 

16.09 

.9317 

324  50 

.3030 

334  12 

.5792 

3.80 

1 .073 

39.3 

22  16i) 

18 

.0506 

16.25 

.9349 

325  3 

.3024 

333  14 

.59.35 

3.92 

1.083 

40.2 

22  12.9 

b   19 

.0534 

16.41 

.9380 

325  15 

.3019 

3)2  16 

.6073 

4.05 

1.094 

41.0 

22  9.0 

(S^)  20 

.0561 

16.57 

.9411 

325  27 

.3014 

331  17 

.6204 

4.17 

1.104 

41.8 

22  5.1 

21 

.0588 

+16.72 

0.9441 

325  39 

1.3008 

330  18 

n0.6330 

-4.30 

+1.115 

21  42.6 

22  1.2 

22 

.0616 

16.88 

.9472 

325  50 

.3002 

329  20 

.6452 

4.42 

1.125 

43.3 

21  57.3 

23 

.0643 

17.03 

.9502 

326  1 

.2996 

328  21 

.6569 

4.54 

1.135 

44.0 

21  53.4 

24 

.0670 

17.18 

.9531 

326  11 

.2991 

327  22 

.6682 

4.66 

1.145 

44.7 

21  49.5 

25 

.0698 

17.33 

.9561 

326  22 

.2984 

326  23 

.6790 

4.77 

1.155 

45.5 

21  45.5 

26 

.0725 

+17.48 

0.9589 

326  32 

1.2978 

325  24 

nO.6894 

-4.89 

+1.165 

21  46.1 

21  41.6 

27 

.0753 

17.62 

.9618 

326  41 

.2972 

324  24 

.6995 

5.01 

1.175 

46.7 

21  :i7.6 

28 

.0780 

17.77 

.9646 

326  50 

.2965 

323  25 

.7091 

5.12 

1.185 

47.3 

21  33.7 

29 

.0807 

17.92 

.9674 

326  59 

.2i)59 

322  25 

.7185 

5^83 

1.194 

47.9 

21  29.7 

30 

.0835 

18.06 

.9702 

327  8 

.2953 

321  25 

.7274 

5.34 

1.204 

48.5 

21  25.7 

31 

.0862 

18.20 

.9729 

327  16 

.2946 

320  25 

.7362 

5-45 

L2I3 

49.1 

21  21.7 

Feb.  1 

.0889 

+18.34 

0.9756 

327  24 

1.2939 

319  25 

nO.7446 

-5.55 

+1.222 

31  49.6 

21  17.7 

2 

.0916 

18.48 

.9782 

327  32 

.2933 

318  25 

.7527 

5.66 

1532 

50.1 

21  13.7 

u   3 

.0944 

18.61 

.9808 

327  40 

.2926 

317  24 

.7605 

5.76 

1.241 

50.6 

21  9.6 

(9.0)  4 

.0972 

18.75 

.9834 

327  47 

.2920 

316  24 

.7680 

5.86 

1.250 

51.1 

21  5.6 

5 

.0999 

18.88 

.9859 

327  55 

.2913 

315  23 

.7753 

5.96 

1.259 

51.6 

21   1.5 

6 

.1026 

+19.02 

0.9884 

328  2 

1.2906 

314  22 

nO.7823 

-6.06 

+1.268 

21  52.1 

20  57  J> 

7 

.1054 

19.15 

.9908 

328  9 

.2900 

313  21 

.7891 

6.15 

1.277 

52.6 

20  53.4 

8 

.1081 

19.28 

.9932 

328  15 

.2893 

312  19 

.7956 

6.25 

1.285 

53.0 

20  49.3 

9 

.1108 

19.41 

.9956 

328  22 

.2887 

311  18 

.8019 

6.34 

1.294 

53.5 

20  45i2 

10 

.1136 

19.53 

0.9979 

328  28 

.2880 

310  16 

.8080 

6.43 

1.302 

.  53.9 

20  41.1 

11 

.1163 

+19.66 

1.0002 

328  34 

1.2874 

309  14 

n0.8l38 

-6.51 

+1 .31 1 

21  54.3 

20  37.0 

12 

.1191 

19.78 

.0025 

328  41 

.2867 

308  12 

.8194 

6.60 

1.319 

54.7 

20  32.8 

13 

.1218 

19.fK) 

.0047 

328  47 

.2861 

307  10 

.8248 

6.68 

1.327 

55.1 

20  28.7 

14 

.1245 

20.02 

.0069 

328  53 

.2854 

306  6 

.8301 

6.76 

1.335 

55.5 

20  24.5 

15 

.1273 

20.14 

.0090 

328  59 

.2848 

305  5 

.8351 

6.84 

1.343 

55.9 

20  20.4 

16 

.1300 

+20.26 

i.oin 

329  4 

1 .2842 

304  3 

na.8400 

-6.92 

+1.351 

21  56.3 

20  16.2 

17 

.1328 

20.38 

.OI3ti 

329  10 

.2836 

303  0 

.8446 

6.99 

1.359 

56.7 

20  12.0 

h  18 

.1355 

20.50 

.0I5!» 

329  16 

.2830 

301  57 

.8490 

7.06 

1.366 

57.1 

20  7.8 

(10.0)19 

.1382 

20.61 

.0172 

329  21 

.2824 

300  54 

.8533 

7.13 

l.:73 

57.4 

20  3.6 

20 

.1410 

20.72 

.0192 

329  27 

.2818 

299  51 

.8574 

7iW 

1.381 

57.8 

19  59.4 

21 

.1437 

+20.83 

1.0211 

329  33 

1.2813 

298  47 

n0.8614 

-7.27 

+1.389 

21  58.2 

19  55.2 

22 

.1464 

20.94 

.0230 

329  3« 

.2807 

297  44 

.8652 

7.33 

1.396 

58.5 

19  50.9 

23 

.14J2 

21.05 

.0248 

329  44 

.2802 

296  40 

.8688 

7.39 

1 .404 

58.9 

19  46.7 

24 

.1519 

21.16 

.0267 

329  50 

.2796 

295  37 

.8722 

7.45 

1.411 

59.3 

19  424 

25 

.1546 

21.27 

.0285 

329  55 

.2791 

294  33 

.8754 

7.51 

1.418 

21  59.7 

19  38.2  ' 

26 

.1574 

+21 .38 

1.0302 

330  1 

1.2787 

293  29 

nO.8785 

-7.56 

+1.425 

22  0.1 

19  33.9] 

27 

.1601 

21.48 

.032!) 

330  6 

.2782 

292  25 

.8815 

7.61 

1.432 

0.4 

19  29.6  : 

28 

.1629 

21.58 

.0337 

330  12 

.2778 

291  21 

.8843 

7.66 

1 .439 

0.8 

19  25.4 

29 

.1656 

21.69 

.0353 

330  18 

.2773 

290  16 

.8870 

7.71 

1 .446 

1.2 

19  21.1 

30 

1 

0.168:3; 

+21.79 

1.0370  330  241 

1.2769 

289  12 

nO.8895 

-7.75 

+1 .453 

22  1.6 

19  168  1 

FIXED  IRAKIS,  1879. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


QlTAiniTIES  FOB  REDUCING  MEAN  PLACES,  1679.0,  TO  APPABENT  PLACES. 


SULhonr. 


Mar.  1 

3 
4 
5 

k   6 
^11.0)  7 
8 
9 
10 

n 

12 
13 
14 
15 

16 
17 
18 
19 
20 

h  21 
03^)22 

i 

25 

26 
27 

28 
29 
30 
31 

1 
2 
3 
4 

5 

<tS.d)  6 

7 

8 

9 

10 

11 
12 
13 
14 

15 


r» 


Apr. 


^.1656 
.1683 
.1711 
.1738 
.1766 

.1793 

.1820 
.1848 
.1875 
.1902 

.1930 
.1957 
.1985 
J2012 
J2039 

.2067 
.2094 
.2121 
.2149 
J2176 

J2204 
ii23] 
.2258 
.2286 
.2313 

.2341 
i2368 
.2395 
.2423 
.2450 
.2477 

.2505 
i2532 

.2614 

.2642 

.2669 
.2696 
J2724 
i275J 

.2779 
32806 
.2833 
J286I 

i2888 


16 

.2915 

17 

.2943 

18 

J2970 

19 

J2998 

h  20 

.3025 

a4.4im 

.3052 

22 

.3980 

23 

.3107 

24 

.3135 

25 

.3161 

26 

.3189 

27 

.3217 

28 

.3244 

29 

.3271 

30 

.3299 

31 

0.3326 

/ 


421.69 
21.79 
21.89 
21.99 
22.09 

+22.19 
22.29 
22.39 

22.49 
22.59 

422.68 

22.78 
22.88 
22.97 
23.07 

423.16 
23.26 
23.35 
23.45 
23.54 

423.63 
23.73 
23.82 

23.92 
24.01 

424.11 

24.20 
24.30 
24.39 
24.49 
24.58 

424.68 
24.77 

24.87 
24.97 
25.07 

425.17 
25.27 
25.37 
25.47 
25.58 

425.69 
25.79 
25.90 
26.01 
26.12 

426.22 
26.33 
26.45 
26.56 
26.67 

426.78 
26.90 
27.01 
27.13 
27.25 

427.37 
27.49 
27.62 
27.74 

27.87 
428.00 


Log  5". 


O. 


1.0353 
.0870 
.0386 
.0402 
.0417 

1.0433 
.0448 
.0463 
.0477 
.0491 

1.0505 
.0519 
.0533 
.0^6 
.0560 

1.0573 
.0586 
.0598 
.0611 
.0624 

1.0636 
.0648 
.0660 
.0672 
.0684 

1.0696 
.0708 
.0720 
.0731 
.0743 
.0754 

1.0766 
.0777 
.0789 
.0800 
.0812 

1.0824 
.0835 
.0847 
.0859 
.0870 

1.0882 
.0894 
.0906 
.0918 
.0930 

1.0942 
.0955 
.0967 
.0979 
.0992 

1.1005 
.1018 
.1031 
.1044 
.1057 

i.l07J 
.1084 
.1098 
.1112 
.1126 

1.1140 


330  181 
330  24 
330  29 
330  35 
330  41 

330  47 

330  53 

330  59 

331  6 
331  12 

331  18 
331  25 
331  31 
331  38 
331  45 

331  52 

331  59 

332  6 
332  14 
332  21 

332  28 
332  36 
332  44 

332  52 

333  0 

333  8 
333  17 
333  25 
333  34 
333  43 

333  52 

334  1 
334  10 
334  20 
334  29 
334  39 

334  48 

334  58 

335  8 
335  18 
335  29 

335  39 

335  49 

336  0 
336  10 
336  21 

336  32 
336  43 

336  54 
3.37  5 

337  16 

337  27 
337  39 

337  50 

338  1 
338  12 

338  24 
338  35 
338  47 

338  58 

339  10 
339  21 


Log  A. 


1.2773 
i2769 
.2765 
.2761 
.2757 

1.2754 
.2751 

.2748 
.2745 
.2743 

1.2741 
.2739 
.2737 
.2735 
.2734 

1.2733 
.2732 
.2r32 
.2731 
.2731 

1.2731 
.2732 
i8732 
.2733 
.2734 

1.2736 
.2738 
.2739 
.2741 
.2744 
.2746 

1.2749 
.2752 
.2755 
.2759 
.2762 

1.2766 

.2770 
.2774 

il778 
.2783 

1.2788 
.2793 
.2798 
.2803 
i»08 

1.2814 

.2819 
J2824 
.2830 
.2836 

1.2842 

.2848 
.2854 
.2860 
.2866 

1.2872 

.2878 
.2884 
.2891 
.2897 
1.2903 


290  16 
289  12 

288  7 
287  3 
285  58 

284  54 
283  49 
282  44 
281  39 
280  34 

279  30 
278  25 
277  20 
276  15 
275  10 

274  5 
273  0 
271  55 
270  50 
269  45 

268  40 
267  35 
266  30 
265  25 
264  21 

263  16 
262  12 
261  7 
260  3 
258  59 
257  55 

256  51 
255  47 
254  43 
253  40 
252  36 

251  33 
250  30 
249  27 
248  24 
247  21 

246  19 
245  16 
244  14 
243  12 
242  10 


9 
7 
6 
5 


241 
240 
239 
238 
237 

236  3 

235  3 

234  3 

233  3 

232  3 

231  3 

230  3 

229  4 

228  5 

227  6 

225  7 


Log  i. 

i. 

/. 

i»0.8870 

-771 

4L446 

.8895 

7.75 

1.453 

.8918 

7.80 

1.459 

.8940 

7.83 

1.466 

.8961 

7J37 

1.473 

110.8960 

-7.91 

41.480 

.89118 

7.94 

1.486 

.9015 

7.97 

1.493 

.9030 

8.00 

1.499 

.9043 

8.02 

1.506 

n0.9055 

-8.04 

41.512 

.9066 

8.06 

1.519 

.9076 

8.08 

1.525 

.9084 

8.10 

1.531 

.9091 

8.11 

1.538 

n0.9097 

-8.12 

41.544 

.9100 

8.13 

1.550 

.9103 

.8.13 

1.557 

.9105 

8.14 

1.563 

.9106 

8.14 

1^9 

n0.9105 

-8.14 

41.575 

.9103 

8.13 

1.582 

.9099 

8.13 

1.588 

.9095 

8.12 

1.594 

.9089 

8.11 

1.601 

n0.908l 

-8.09 

41.607 

.9073 

8.08 

1.613 

.9063 

8.06 

1.620 

.9051 

8.04 

1.626 

.9038 

8.01 

1.632 

.9023 

7.99 

1.639 

it0.9008 

-7.96 

41.645 

.8991 

7.92 

1.652 

.8973 

7.89 

1.658 

.8954 

7.85 

1.665 

.8934 

7.82 

1.671 

n0.89l2 

-7.78 

41.678 

.8889 

7.74 

1.685 

.8864 

7.70 

1.692 

.8838 

7.65 

1.698 

.8809 

7.60 

1.705 

n0.8780 

-7.55 

41.712 

.8749 

7.50 

1.719 

.8717 

7.44 

1.727 

.8683 

7.38 

1.734 

.8648 

7.32 

1.741 

110.8612 

-7.26 

41.748 

.8574 

7.20 

1.756 

.8534 

7.14 

1 .76:i 

.8492 

7.07 

1.771 

.8449 

7.00 

1.778 

n0.8405 

-6.93 

41.786 

.8359 

6.85 

1.793 

.8311 

6.78 

1.801 

.8260 

6.70 

1.809 

.8208 

6.6^ 

1.817 

ttO.8155 

-6.54 

41.825 

.8100 

646 

1.833 

.8042 

6.37 

1.841 

.7983 

628 

1.850 

.7922 

6.20 

1.858 

110.7858 

-6.11 

41.867 

o. 


22 


22 


22 


22 


22 


m 
1.2 

1.6 
1.9 
2.3 
2.7 

3.1 
3.5 
3.9 

4.4 
4.8 

5.2 
5.7 
6.1 
6.5 
7.0 

7.5 
7.9 
8.4 
8.9 
9.4 

9.9 
10.4 
10.9 
11.5 
12.0 

12.5 
13.1 
13.7 
14.3 
14.9 
15.5 

161 
16.7 
17.3 

17.9 
18.6 

19.2 
19.9 
20.5 
21.2 
21.9 

226 
23.3 
24.0 
24.7 
25.4 

22  26.1 

26.9 
27.6 
28.3 
29.1 


22 


22 


22 


22 


22 


22 


22 


29.8 
30.6 
31.3 
32.1 
32.8 

33.6 
34.3 
35.1 
35.9 
36.7 
87.4 


h 
19 

19 

19 

19 

19 


m 
21.1 

16.8 

12.5 

8.2 

3.9 


18  596 
18  55.3 
18  51.0 
18  46.6 
18  42.3 

18  38.0 
18  33.6 
18  29.3 
18  25.0 
18  20.6 


18 
18 
18 
18 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 


16.3 

12.0 

7.6 

3.3 

59.0 

54.6 
50.3 
46.0 
41.7 
37.4 

33.1 
28.8 
24.5 
20.2 
15.9 
11.7 


17  7.4 

17  3.1 

16  58.9 

16  54.6 

16  50.4 

16  46.2 
16  42.0 
16  37.8 
16  33.6 
16  29.4 


16 
16 
16 
16 
16 

16 
16 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 


25.3 
21.1 
16.9 
12.8 

8.7 

4.6 

0.5 

564 

52.3 

48.3 

44.2 
40.2 
36.2 
32.2 

28.2 

24.2 
20.2 
16.3 
12.3 
8.4 
4.5 
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FIXED  STARS,  1879. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

• 

QUAirriTIES  FOB  BEDUCING  MEAN  PLACES,  1879.0, 

TO  APPASENT  PLACES. 

Solar  dfty. 
Sid.  hoar. 

r. 

/ 

^oSg- 

O. 

Log  A. 

n. 

Log  i. 

t. 

/ 

«. 

^K* 

May  1 

ilf.3326 

4S^'00 

1.1140 

339  21 

1.2903 

226  7 

nO.7858 

•SAl 

+i'.8e7 

h  m 
22  37.4 

h  ID 
15  4^ 

2 

.3354 

28.12 

.1155 

339  33 

ii909 

225  9 

.7793 

6.02 

1.875 

28SI 

15  0.6 

3 

.3381 

28.25 

.1169 

339  44 

.2916 

224  11 

.7725 

5.92 

1.883 

38.9 

14  56.7 

4 

.3408 

28.38 

.1184 

339  55 

.2922 

223  13 

.7655 

5.83 

1.892 

39.7 

14  52.il 

5 

.3436 

28.51 

.1199 

340  7 

.2928 

222  15 

.7581 

5.73 

1.901 

40.5 

14  49.0 

h   6 

.3463 

+28.65 

1.1214 

340  18 

1.2935 

221  17 

110.7506 

-^.63 

+1.910 

22  41JS 

14  45.1 

(1«.0)  7 

.3490 

28.78 

.1229 

340  30 

i2941 

220  20 

.7428 

5.53 

1.919 

42.0 

14  41.3 

8 

.3518 

28.92 

.1244 

340  41 

,2947 

219  22 

.r348 

5.43 

li)28 

42.7 

14  37.5 

9 

.3545 

29.05 

.1260 

340  52 

.2954 

218  25 

.7265 

5.33 

1.937 

43.6 

14  33.7 

10 

.3573 

29.19 

.1276 

341  4 

.2960 

217  28 

.7179 

5.22 

1.945 

44.3 

14  29.9 

11 

.3600 

429.33 

1.1292 

341  15 

1.2966 

216  31 

n0.7090 

-5.12 

+1.955 

22  45.0 

14  26.1 

12 

.3627 

29.47 

.1308 

341  26 

.2972 

215  35 

.6997 

5.01 

1.965 

45.7 

14  22.3 

13 

.3655 

29.61 

.1324 

341  37 

.2978 

214  39 

.6901 

4.90 

1.974 

46.5 

14  18.6 

14 

.3682 

29.76 

.1340 

341  48 

.2983 

213  42 

.6802 

4.80 

1.984 

47.2 

14  14.8 

15 

.3709 

29.90 

.1357 

341  58 

.2989 

212  46 

.6700 

'4.68 

1.993 

47.9 

14  Il.l 

16 

.:i737 

+30.05 

1.1374 

342  9 

1.2995 

211  51 

nO.6593 

-4.56 

+2.003 

22  48.6 

14  7.4 

17 

.3764 

30.19 

-.1391 

342  20 

.3001 

210  55 

.6483 

4.45 

2.013 

49.3 

14  3.6 

16 

.3792 

30.34 

.1407 

342  30 

.3006 

209  59 

.6370 

4.33 

2.023 

50.0 

14  0.0 

19 

.3819 

30.40 

.1425 

342  41 

.3011 

209  4 

.6252 

4.22 

2.033 

50.7 

13  56.3 

20 

.3846 

30.64 

.1442 

342  51 

.3017 

208  9 

.6129 

4.10 

2.043 

51.4 

13  52.6 

h  21 
(16.0)22 

.3874 

+30.79 

1.1459 

343  1 

1.3022 

207  14 

kO.6002 

-3.98 

+2.053 

22  52.1 

13  48.9 

.3901 

30.94 

.1477 

343  11 

.3027 

206  19 

.5870 

3.86 

2.063 

52.7 

13  45.3 

23 

.3929 

31.09 

.1495 

343  21 

.3032 

205  24 

.5732 

3.73 

2.073 

53.4 

13  41.6 

24 

.3956 

31.25 

.1512 

343  31 

.3037 

204  30 

.5588 

3.62 

2.083 

54.1 

«l  38.0 

25 

.3983 

31.40 

.1530 

343  41 

.3041 

203  35 

.5438 

3.50 

2.093 

54.7 

13  34.3 

26 

.4011 

+31.56 

1.1548 

343  50 

1.3046 

202  41 

nO.5282 

-3.37 

+2.104 

22  55.3 

13  30.7 

27 

.4038 

31.72 

.1566 

344  0 

.3050 

201  47 

.5119 

3.25 

2.114 

56.0 

13  27.1 

28 

.4065 

31.87 

.1585 

344  9 

.3055 

200  53 

.4948 

3.12 

2.125 

56.6 

13  23.5 

29 

.4093 

32.03 

.1603 

344  18 

.3059 

199  59 

.4770 

3.00 

2.136 

57.2 

13  19.9 

30 

.4120 

32.19 

.1621 

344  27 

.3063 

199  5 

.4582 

2.87 

2.146 

57.8 

13  16.3 

31 

.4148 

32.35 

.1640 

344  36 

.3066 

198  11 

.4384 

2.74 

2.157 

58.4 

13  12.7 

June  1 

.4175 

+32.51 

1.1658 

344  44 

1 .3070 

197  17 

nO.4175 

-2.61 

+2.168 

22  58.9 

13  9.1 

2 

.4202 

32.68 

.1677 

344  53 

.3p74 

196  24 

.3955 

2.49 

2.179 

22  59.5 

13  5.6 

3 

.4230 

32.84 

.1606 

345  1 

.3077 

195  30 

.3722 

2.36 

2.190 

23  0.1 

13  2.0 

4 

.4257 

33.00 

.1714 

345  9 

.3080 

194  37 

.'3474 

2.22 

2.200 

0.6 

12  58.5 

^   5 

.4284 

33.16 

.1733 

345  17 

.3083 

193  44 

.3211 

2.09 

2.211 

1.1 

12  54.9 

(17.0)  6 

.4312 

+33.33 

1.1752 

'345  25 

1.3086 

192  51 

nO.2929 

-1.96 

42i222 

23  1.7 

12  51.6 

7 

.4339 

33.49 

.1771 

345  33 

.3089 

191  58 

.2(i26 

1.83 

2i<38 

2.2 

12  47.5 

8 

.4367 

33.66 

.1790 

345  40 

.3091 

191  5 

.2300 

1.70 

2.244 

2.7 

12  44.3 

9 

.4394 

33.83 

•  .1809 

345  48 

.3093 

190  12 

.1946 

1.56 

2.255 

3.2 

12  40.8 

10 

.4421 

33.99 

.1828 

345  55 

3095 

189  19 

.1562 

1.43 

2.266 

3.7 

12  37.2 

11 

.4449 

+34.16 

1.1847 

346  2 

1.3097 

188  26 

n0.1136 

-1.30 

+2.277 

23  4.1 

12  :«.7 

12 

.4476 

34.33 

.1866 

346  8 

.3099 

187  33 

.0655 

1.16 

2.289 

4.5 

12  30.2 

13 

.4503 

34.49 

.1886 

346  15 

.3100 

186  40 

0.0121 

1.03 

2.300 

5.0 

12  26.7 

14 

.4531 

34.66 

.1905 

:m  22 

.3102 

185  48 

9.951 1 

0.89 

2.311 

5.5 

12  23.2 

15 

.4558 

34.83 

.1924 

346  28 

.3103 

184  55 

9.8790 

0.76 

2.322 

5.9 

12  19.7 

16 

.4586 

+35.00 

1.1943 

346  34 

1.3104 

184  2 

fi9.7943 

-0.62 

+2.333 

23  6.3 

12  16.2 

17 

.4613 

35.17 

.1962 

346  40 

.3105 

183  10 

9.6875 

0.49 

2.345 

6.7 

12  12.6 

18 

.4640 

35.34 

.1981 

346  45 

.3105 

182  17 

9.5441 

0.35 

2.356 

7.0 

12  il.l 

19 

.4668 

35,51 

.2000 

346  51 

.3106 

181  25 

9.3424 

0.22 

2.367 

7.4 

12  5.6 

b  *^ 

.4695 

35.68 

.2020 

346  56 

.3106 

180  32 

fi8.9030 

-0.08 

2.379 

7.7 

12  2.1 

(18.0)21 

.4722 

+35.85 

1.2039 

347  1 

1.3106 

179  40 

p8.6990 

+0.05 

+2.390 

23  8.1 

11  58j6 

22 

.4750 

36.02 

.2057 

347  6 

.3106 

178  47 

9-2500 

0.18 

2.401 

8.4 

II  55.1 

23 

.4777 

36.1  tf 

.2076 

347  11 

.3105 

177  55 

9.5068 

0.32 

2.412 

8.7 

11  51.6 

24 

.4805 

36.35 

.2095 

347  16 

.3105 

177  2 

9.6594 

0.46 

"'2.423 

9.0 

11  48.1 

25 

.4832 

36.5*J 

.2114 

347  20 

.3104 

176  10 

9.7723 

0.59 

2.435 

9.3 

11  44.6 

26 

.4859 

+36.69 

1.21*33 

347  25 

1.3103 

175  17 

9.8617 

+0.72 

+2.446 

23  9.6 

11  41.1 

27 

.4887 

36.86 

i2l5l 

347  2}) 

.3102 

174  25 

9.9355 

0.86 

2,457 

9.9 

I]  37.6 

28 

.4914 

37.02 

.2170 

347  33 

.3101 

173  32 

9.9987 

1.00 

2.468 

10.2 

11  34.1 

29 

.4941 

37.19 

.2188 

347  37 

.3099 

172  39 

0.0536 

1.13 

2.479 

10.5 

11  30.6 

30 

.4969 

37.36 

.2207 

347  41 

.3097 

171  47 

0.1022 

1.27 

2.491 

10.7 

11  27.1 

31 

0.4996 

+37.52 

1.2225 

347  44 

1 .3096 

170  54  0.14641 

+1.40 

+2.502 

23  10.9 

11  23.6 

FIXED  STARS,  1879. 
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FOR  WASHINGTON  MJSAN  MIDNIGHT. 

qUAMTTIES  FOR  BEDUCINa  MEAN  PLACES, 

1879.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hoar. 

T. 

/ 

Log^. 

O. 

Log  A. 

B. 

Log  i. 

* 

/• 

0. 

H. 

J0I7  1 

d^.4996 

437'.52 

Iil225 

0  / 
^7  44 

1.3096 

17(?54 

0.1464 

4L40 

42.502 

h  m 
23  10.9 

h  m 
11  23.6 

2 

^024 

37.69 

.2243 

347  48 

.3094 

170  1 

.1853 

1.53 

2.513 

11.2 

11  20.1 

3 

J>051 

37.86 

.2261 

347  51 

.3091 

169  9 

.2214 

1.66 

2.524 

11.4 

11  16.6 

4 

i>078 

38.02 

.2279 

347  54 

.3089 

168  16 

.2547 

1.80 

2.535 

11:6 

11  13.0 

5 

.5106 

39.19 

.2297 

347  57 

.3066 

167  23 

i»53 

1.93 

2.546 

11.8 

11  9.5 

b   6 

.5133 

438.35 

1.2315 

348  0 

1.3064 

166  30 

0.3140 

43.06 

42.557 

23  12.0 

11  6.0 

(19.0)  7 

J>16] 

38J>2 

.2333 

348  3 

.3081 

165  37 

.3407 

2.19 

2.{)68 

12.2 

11  S.5 

8 

.5188 

38.68 

.2351 

348  5 

.3078 

164  44 

.3658 

2.32 

2.579 

12.3 

10  58.9 

9 

.5215 

38.84 

.2369 

348  8 

.3074 

163  50 

.3893 

2.45 

2.589 

12.5 

10  55.4 

10 

^243 

39.00 

.2386 

348  10 

.3071 

162  57 

.4116 

2.58 

2.600 

12.7 

10  51.8 

11 

.6270 

+39.16 

1.2403 

348  12 

1.3067 

162  4 

0.4327 

43.71 

42.611 

23  12.8 

10  48.2 

12 

.5297 

39.32 

.2420 

348  14 

.3064 

161  10 

.4528 

2.84 

2.622 

12.9 

10  44.7 

*  13 

.5325 

39.48 

JM37 

348  16 

•  .3060 

160  17 

.4716 

2.96 

2.632 

13.1 

10  41.1 

14 

.5352 

39.64 

J2454 

348  18 

.3056 

159  23 

.4897 

3.09 

2.643 

13.2 

10  37.5 

15 

.5380 

39.80 

.2471 

348  20 

.3052 

158  29 

.5069 

3i21 

2.653 

13.3 

10  33.9 

16 

^407 

439.95 

1.2488 

348  22 

1.3047 

157  35 

0.5233 

43.33 

42.664 

33  13.5 

10  30.3 

17 

.5434 

40.11 

.2504 

348  23 

.3043 

156  41 

.5392 

3.46 

2.674 

13.6 

10  S6.8 

18 

.5462 

40.26 

.2521 

348  25 

.3036 

155  47 

.5542 

3.58 

2.684 

13.7 

10  23.1 

19 

.5489 

40.42 

.2537 

348  26 

.3034 

15^1  53 

.5687 

3.70 

2.694 

13.7 

10  19.5 

20 

.5516 

40.57 

J9553 

348  27 

.3029 

153  58 

.5826 

3.82 

2.705 

13.8 

10  15.9 

n  21 

.5544 

♦40.72 

1.2569 

348  28 

1.3024 

153  3 

0.5959 

43.94 

42.715 

23  13.9 

10  12.2 

eM.O)22 

.5571 

40.87 

i2584 

348  29 

.3019 

152  9 

.6086 

4.06 

2.725 

13.9 

10  8.6 

23 

.5599 

41.02 

ii600 

348  30 

.3013 

151  14 

.&m 

4.18 

2.734 

14.0 

10  5.0 

24 

.5626 

41.16 

.2615 

348  31 

.3008 

150  19 

.6328 

4.29 

2.744 

14.1 

10  13 

25 

.5653 

41.31 

.2630 

348  32 

.3003 

149  24 

.6443 

4.41 

2.754 

14.1 

9  57.6 

26 

.5681 

441.46 

1.2646 

348  33 

1.2997 

148  29 

0.6553 

44.52 

42.764 

23  14.2 

9  54.0 

27 

.5708 

41.60 

.2661 

348  33 

.2991 

147  34 

.6660 

4.63 

2.774 

14.2 

9  50.3 

28 

.5735 

41.75 

i2675 

348  :i4 

.2SK)6 

146  38 

.6763 

4.74 

2.783 

14.3 

9  46.6 

29 

.5763 

41.89 

.2690 

348  34 

.2980 

145  43 

.6863 

4.86 

2.793 

14.3 

9  42.8 

30 

.5790 

42.03 

.2705 

348  35 

.2974 

144  47 

.6959 

4.97 

2.802 

14.3 

9  39.1 

31 

.5818 

4217 

.2719 

348  35 

.2968 

143  51 

.7051 

5.07 

2.811 

14.3 

9  35.4 

Aug.  1 

.5845 

442.31 

1.2733 

348  36 

1J2962 

142  55 

0.7139 

45.17 

42.821 

23  14.4 

9  31.6 

2 

.5872 

42.45 

.2747 

348  36 

.2956 

141  58 

.7226 

5i28 

2.830 

14.4 

9  27.9 

3 

.5900 

42.58 

J2761 

348  37 

.2950 

141  2 

TSIO 

5.38 

2.839 

14.5 

9  24.1 

4 

.5927 

42.72 

.2775 

-348  37 

.2944 

140  5 

.7391 

5.48 

2.848 

14.5 

9  20.3 

fc   6 

.5955 

42.85 

.2788 

348  37 

JJ938 

139  8 

.7470 

5.58 

2.857 

N.5 

9  16.5 

bl.O)  6 

.5962 

442.99 

1.2802 

348  37 

1.2931 

138  11 

0.7546 

45.68 

42.866 

23  14.5 

9  12.7 

7 

.6009 

43.12 

.2815 

348  37 

.2925 

137  14 

.7618 

5.77 

2.875 

14.5 

9  8.9 

8 

.6037 

43.25 

.2828 

348  37 

.2919 

136  16 

.7689 

5.87 

2.883 

14.5 

9  5.1 

9 

.6064 

43.38 

.2841 

348  38 

.2913 

135  lb 

,7758 

5.97 

2.892 

14.5 

9  1.2 

10 

.6091 

43.51 

i2853 

348  38 

.2906 

134  20 

.7825 

606 

2.900 

14.5 

8  57.4 

11 

.6119 

443.63 

1.2866 

348  38 

1.2900 

133  22 

0.7889 

46.15 

42.909 

23  145 

8  53.5 

12 

.6146 

43.76 

.2878 

348  38 

.2894 

132  24 

.7951 

6.24 

2.917 

14.5 

8  49.6 

13 

.6174 

43.88 

.2891 

348  38 

.2887 

131  26 

.8011 

6.32 

2.925 

14.5 

8  45.7 

14 

.6201 

44.00 

.2903 

348  38 

.2881 

130  27 

.8069 

6.41 

2.933 

14.5 

6  41.8 

15 

.6228 

44.12 

.2915 

348  38 

.2875 

129  28 

.8125 

6.49 

2.941 

14.5 

8  37.9 

16 

.6256 

444.24 

1.2926 

348  38 

1.2869 

128  29 

0.8179 

46.58 

42.949 

23  14.5 

8  34.0 

17 

.6283 

44.36 

.2938 

348  39 

.2863 

127  30 

.82:)2 

6.65 

2.957 

14.6 

8  30.0 

18 

.6310 

44.47 

.2949 

348  39 

.2857 

126  31 

.8282 

6.73 

2.965 

14.6 

8  26.1 

19 

.6338 

44.59 

5961 

348  39 

.2851 

125  3-i 

.83:)i 

6.81 

2.973 

14.6 

8  22.1 

h  ^ 

.6365 

44.70 

J2972 

348  39 

J2845 

124  32 

.8377 

6.88 

2.980 

14.6 

8  18.1 

9M)2\ 

.6393 

444.82 

1.2983 

348  39 

1.2839 

123  32 

0.8423 

46.95 

42.988 

23  14.6 

8  14.1 

22 

.6420 

44.93 

JiK)94 

348  40 

.2833 

122  3'i 

.8467 

7.03 

2.995 

14.7 

8  10.1 

23 

.6447 

45.04 

.3004 

348  40 

.2827 

121  32 

.8509 

7.10 

3.003 

14.7 

8  6.1 

24 

.6475 

45.15 

.3015 

348  40 

J2822 

120  31 

.8550 

7.16 

3.010 

14.7 

8  2.1 

25 

.6502 

45.26 

.3025 

348  41 

•  .2616 

119  30 

.8589 

7.23 

3.018 

14.7 

7  58.0 

26 

.6530 

445.37 

1.3036 

348  41 

IJHSU 

118  29 

0.8626 

47.29 

43.025 

23  14.7 

7  54.0 

27 

.6557 

45.48 

.3046 

348  41 

.2806 

117  28 

.8662 

7.35 

3.032 

14.7 

7  49.9 

■  28 

.6584 

45.58 

.3056 

348  42 

3600 

116  27 

.8695 

7.40 

3.039 

14.8 

7  45.8  , 

29 

.6612 

45.60 

.3065 

348  42 

.2795 

115  26 

.8728 

7  46 

3.046 

14.8 

7  41.7  ' 

30 

.6639 

45.79 

.3075 

348  43 

.2701 

114  24 

.8759 

7.51 

3.053 

14.9 

7  37.6 

31 

0.6666 

445.90 

1.3085 

348  44 

1.2786 

113  23 

0.8789 

47.57 

43.060 

23  14.9 

7  33.5 
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FIXED  l»TARS,  1879. 


FOB  WASHINGTON  MEAN  MIDNIGHT. 


QTTAimnES  FOB  BEDUCING  MEAN  PLACES,  1879.0,  TO  APPARENT  PLAGES. 


Solar  day. 
Sid.  hour. 

r. 

Sept.  1 

^.6694 

S2 

.6721 

3 

.6749 

b   4 

.6776 

(33.0)  5 

.6803 

6 

.6831 

7 

.6858 

8 

.6885 

9 

.6913 

10 

.6940 

11 

.6968 

V2 

.6995 

13 

.7022 

14 

.7050 

15 

.7077 

16 

.7105 

17 

.7131 

18 

.7159 

19 

.7187 

h  '^ 

.7214 

(0.0)  21 

.7241 

22 

.7269 

23 

.7296 

24 

.7324 

25 

.7351 

26 

.7378 

27 

.7406 

28 

.7433 

29 

.7460 

30 

.7468 

Oct.  1 

.7516 

2 

.7542 

3 

.7570 

4 

.7597 

„   5 

.7625 

(1.0)  6 

.7652 

7 

.7679 

8 

.7707 

9 

.7734 

10 

.7761 

11 

.7789 

12 

.7816 

13 

.7844 

14 

7871 

15 

.7898 

16 

.7926 

17 

.7953 

18 

.7981 

.  19 

.8006 

h  ^ 

.8035 

(9.0)  21 

.8063 

22 

.8090 

23 

.8117 

24 

.8145 

25 

.8172 

26 

.8800 

27 

.8227 

28 

.8254 

29 

.8281 

30 

.8309 

31 

.8337 

32 

0.8364 

/• 


446.00 
46.10 
46.20 
46.30 
46.40 

446.50 
46.60 
46.70 
46.79 
46.89 

446.08 
47.08 
47.17 
47.27 
47.36 

447.46 
47.55 
47.64 
47.73 
47.83 

447.92 
48.01 
48.10 
48.19 
48.28 

448.37 
48.46 
48.56 
48.65 

48.74 

448.84 
48.93 
49.02 
49.12 
49.21 

449.31 
49.40 
49.50 
49.60 
49.70 

449.80 
49.90 
50.00 
50.10 
50.21 

450.31 
50.41 
50.52 
50.62 
60.73 

450.84 
50.95 
61.07 
51.18 
51.29 
51.40 

451.52 
51.64 
51.76 
51.88 
52.00 

452.13 


^ogg. 

O. 

1.3095 

o  / 
348  44 

.3104 

348  45 

.3113 

348  46 

.3122 

348  47 

.3131 

348  48 

1.3140 

348  49 

.3149 

348  50 

.3158 

348  51 

.3167 

348  52 

.3175 

348  53 

1.3184 

348  55 

.3192 

348  56 

.3200 

348  58 

.3209 

348  59 

.3217 

349  1 

1.3225 

349  3 

.3233 

349  5 

.3241 

349  7 

.3249 

349  9 

.3257 

349  11 

1.3264 

349  13 

.3272 

349  16 

.3280 

349  18 

.3288 

349  21 

.3295 

349  23 

1.3303 

349  26 

.3311 

349  29 

.3318 

349  32, 

.3326 

349  35 

.3333 

349  38 

1.3342 

349  41 

.3349 

349  44 

.3356 

349  48 

.3364 

349  51 

.3372 

349  55 

1.3379 

349  58 

.3387 

350  2 

.3394 

350  6 

.3402 

350  10 

.3410 

350  14 

1.3418 

350  18 

.3426 

350  22 

.3434 

350  26 

.3442 

350  30 

.3450 

350  35 

1.3458 

350  39 

.3466 

350  44 

.3474 

350  48 

.3482 

350  53 

.3490 

350  58 

1.3498 

351  2 

.3507 

351  7 

.3516 

351  12 

.3524 

351  17 

.3533 

351  22 

.3542 

351  27 

1.3551 

351  32 

.3560 

351  37 

.3569 

351  42 

.3578 

351  47 

.3588 

351  52 

1 .3597 

351  57 

hogh. 


1.2782 
.2777 
.2773 
.2769 
.2765 

1.2761 
.2758 
i2754 
.2751 
.2749 

1.2746 
.2743 
.2741 
.2739 
.2r37 

1.2736 
i3734 
.2733 
.2r32 
.2r32 

1.2731 
.2731 
.2731 
.2732 
.2732 

1.2733 
.2734 
.2735 
.2737 
.2739 

1.2741 
.2743 
.2745 

.2748 
.2751 

1.2754 
.2757 
.2761 
.2764 
.2768 

1.2772 

.2776 
.2781 
.2785 
.2790 

1.2795 
.2800 
.2805 
.2811 
i2816 

1.2822 
.2828 
.2833 
.2839 
.2846 
.2852 

1.2858 
.2864 
.2870 

.2877 

.2883 

1.2890 


112  21 
111  19 
110 
109 
108 


Log  I, 


17 
15 
12 


107  10 
W06  7 
105  4 
104  1 
102  58 

101  55 

100  51 

99  48 

98  44 

97  41 

96  37 

95  34 
94  30 
93  26 
92  22 

91  18 


90 

89 
88 
87 


14 
9 
5 
1 


85  57 
84  53 
83  49 
82  44 
81  40 

80  36 
79  32 
78  28 
77  24 
76  20 

75  16 


74 
73 
72 
71 


12 

8 
4 
1 


69  57 
68  54 
67  50 
66  47 
65  44 

64  41 
63  38 
62  35 
61  32 
60  29 

59  26 
58  24 
57  22 


56 
55 
54 


19 
17 
15 


53  14 
52  12 
51  11 
50  10 
49  9 
48  8 


0.8817 

.8844 
.8870 
.8894 
.8917 

0.8938 
.8969 
.8978 
.8996 
.9012 

0.9026 
.9040 
.9052 
.9063 
.9073 

0.9061 
.9089 
.9095 
.9099 
.9102 

0.9105 
.9106 
.9105 
.9104 
.9101 

0.9096 
.9091 
.9084 
.9076 
.9067 

0.9056 
.9044 
.9031 
.9016 
.9000 

0.8983 
.8964 
.8944 
.8923 
.8900 

0.8875 
.8849 
.8822 
.8793 
.8763 

0.8731 
.8697 
.8662 
.8626 

.8587 

0.8547 
.8505 
.84(S2 
.8417 
.8369 
.8320 

0.8269 
.8216 
.8161 
.8104 
.8045 

0.7984 


^. 


/. 


47.621 
7.66 
7.71 
7,75 
7.79 

47.83 
7.87 
7.90 
7.94 
7.97 

47.JH) 
8.02 
8.04 
8.06 
8.08 

44^.09 
8.11 
8.12 
8.13 
8.13 

48.14 
8.14 
8.14 
8.14 
8.13 

48.12 
8.11 
8.10 
8.08 
8.07 

48.05 
8.02 
8.00 
7.97 
7.94 

47.91 

7.88 
7.84 
7.80 
7.76 

47.72 
7.67 
7.62 
7.57 
7.52 

47.47 
7.41 
7.35 
7i» 
7.22 

47.16 
7.09 
7.02 
6.94 
6.87 
6.79 

46.71 
6.63| 
6.55 
6.46 
6.37 

4«.29 


O. 


43.067 
3.073 
3.080 
3.087 
3.094 

43.100 
3.106 
3.113 
3119 
3.126 

43.132 
3.139 
3.145 
3.151 
3.157 

43.164 
3.170 
3.176 
3.182 
3.189 

43.195 
3.201 
3.207 
3iil3 
3i)19 

43iJS5 
3il31 
3il37 
3.243 
3.250 

43.256 
3.262 
3.268 
3.275 
3i»l 

43.2871 
3.294 
3.300 
3.307 
3.313 

43.320 
3.327 
3.334 
3.340 
3.347 

43.354 
3.361 
3.368 
3.375 
3.382 

43.390 
3.397 
3.404 
3.412 
3.419 
3.427 

43.4:i5 
3.443 
3.451 
3.459 
3.467 

43.475 


23 


23 


23 


33 


23 


23 


m 
14.9 
15.0 
15.1 
15.1 
ibJ2 

15.3 
15.3 
15.4 
15.5 
15.5 

15.6 
15,7 
15.8 
15.9 
16.1 

16ii 
16.3 
16.5 
16.6 
16,7 

16.9 
17.1 
17.2 
17.4 
17.5 

17.7 
17.9 
18.1 
18.3 
18.5 

18.7 
18.9 
19i2 
19.4 
19.7 

19.9 
20.1 
20.4 
20.7 
20.9 

23  21i2 
21.5 
21.7 
22.0 
22.3 

23  32X» 
22.9 
23.2 
23.5 
23.8 

23  24.1 
24.5 

24.8 
85.1 
25.4 
25.8 

23  26.1 
26.5 
26.8 
27.1 
27.6 

83  87.81 


23 


23 


h 
7 
7 

7 
7 
7 

7 
7 
7 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6  5Je 
6  0.9 
5  56.6 
5  52.3 
5  48.1 


5 
5 
5 
5 
5 


m 
29.4 
25.3 
21.1 
17.0 

ae 

4.4 

0.3 
56.1 
51.9 

47.6 
43.4 
39J2 
35.0 
30.7 

26.5 
22.2 
18.0 
13.7 
9.4 


43.8 
39.5 
35  J2 
31.0 
26.7 


6  22.4 
5  18.1 
5  13.9 
5  9JS 
5    5.3 

5  I.I 
4  56.8 
4  52.5 
4  48.3 
4  44.0 

4  39.8 
4  35.6 
4  31.3 
4  37.1 
4  23JI 

4  18.7 
4  14.5 
4  10.3 
4  6.1 
4     1.9 

3  57^ 
3  53.6 
3  49.5 
3  45.3 
3  41.3 
3  37.0 

3 
3 
3 
3 
3 
3 


33.9 
28i5 
24.7 
306 
16.6 
13.5 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUAinrriBS  fob  beducinq  meak  places, 

1879.0, 

TO  APPABENT  PLAGES. 

Solar  day. 
Sid.  hoar. 

r. 

/• 

Log^. 

G. 

Log  A. 

H. 

• 

Log  I. 

i. 

/• 

O. 

H. 

Nov.  1 

SmM 

45si!l3 

1.3597 

35f  57 

1J2890 

4^    8 

0.7984 

46^29 

43%75 

h  m 
23  27iJ 

h  m 
3  12.5 

U 

juadi 

52.25 

.3606 

352  2 

.2896 

47  7 

.7921 

6.19 

3.483 

28.1 

3  8.5 

3 

.8419 

52.38 

.3616 

352  7 

J2903 

46  6 

.7855 

6.10 

3.492 

28.5 

3  4.4 

ta   4 

.8446 

52.50 

.3625 

:^2  12 

J2910 

45  6 

.7786 

6.01 

3.500 

28.8 

3  0.4 

(S.«)  5 

.8473 

52.6:) 

.3635 

352  18 

.2916 

44  5 

.7715 

5.91 

3.509 

29.2 

2  56.3 

6 

.8501 

•»52.76 

1.3645 

352  23 

1.2923 

43  5 

0.7642 

45.81 

43.517 

23  295 

2  52.3 

7 

.8528 

52.89 

.3655 

.352  28 

.2930 

42  5 

.7567 

5.71 

3.526 

29.9 

2  48.3 

8 

.8556 

53.03 

.3665 

352  33 

.2936 

41  5 

.7488 

5.61 

3.535 

■  30.2 

2  44.3 

9 

.8583 

53.16 

.3676 

352  38 

.2942 

40  5 

.7406 

5.50 

3.544 

30.5 

2  40.3 

10 

.8610 

53.30 

.3686 

352  43 

.2949 

39  6 

.7322 

5.40 

3.552 

30.9 

2  36.4 

11 

.8638 

453.44 

1.3696 

352  48 

1.2955 

38  6 

.7234 

45.29 

43.563 

23  31.2 

2  32.4 

12 

.8665 

53.58 

.3707 

352  53 

.2962 

37  7 

.7144 

5.18 

3.572 

31.5 

2  28.5 

13 

.8692   53.72 

.3717 

352  58 

.2968 

36  8 

.7050 

5.07 

3.581 

31.9 

2  24.5 

14 

.8720   53.86 

.3728 

353  3 

.2974 

35  9 

.6952 

4.96 

3.592 

32.2 

2  20.6 

15 

.8747 

54.01 

.3739 

353  8 

.2981 

34  10 

.6850 

4.84 

3.600 

32.5 

2  16.6 

16 

.8775 

454.15 

1.3750 

353  13 

1.2987 

33  11 

0.6745 

44.73 

43.610 

23  32.9 

2  12.7 

17 

J6802 

54.30 

.3761 

353  18 

.2993 

32  12 

.6636 

4.61 

3.620 

33.2 

2  8.8 

18 

.8829 

54.44 

.3772 

353  23 

.2999 

31  14 

.6522 

4.49 

3.630 

33.5 

2  4.9 

19 

.8857 

54.59 

.37a3 

353  28 

.3005 

30  16 

.6403 

437 

3.640 

33.9 

2  1.0 

(4.«)  21 

.8884 

54.74 

.3794 

353  33 

.3010 

29  17 

.6280 

4.25 

3.650 

34.2 

1  57.2 

.8911 

454.89 

1.3806 

353  37 

1.3016 

28  19 

0.6153 

44.12 

43.660 

23  34.5 

1  53.3 

22 

.8939 

55.05 

.3817 

353  42 

.3021 

27  21 

.6020 

4.00 

3.670 

34.8 

1  49.4 

23 

.8966 

55.20 

.3829 

353  46 

.3027 

26  24 

.5881 

3.87 

3.680 

35.1 

1  45.6 

24 

.8994 

55.35 

.3840 

353  51 

.3032 

25  26 

.5736 

3.75 

3.690 

35.4 

1  41.7 

25 

.9021 

55.51 

.3852 

353  55 

.3037 

24  28 

.5585 

3.62 

3.701 

35.7 

1  37.9 

26 

.9048 

455.67 

1.3864 

354  0 

1.3042 

23  31 

0.5427 

43.49 

43.712 

23  36.0 

1  34.1 

27 

.9076 

55.83 

4J876 

354  4 

.3047 

22  33 

.5261 

3.36 

3.722 

36.3 

1  30.2 

28 

.9103 

56.00 

.3888 

354  8 

.3051 

21  36 

.5087 

3.23 

3.733 

:i6.5 

1  26.4 

29 

.9131 

56.15 

.3900 

354  12 

.3056 

20  39 

.4905 

3.09 

3.744 

36.8 

1  22.6 

30 

.9158 

56.02 

.3912 

354  16 

.3060 

19  42 

.4713 

2.96 

3.755 

37.1 

1  18.8 

Dee.  1 

.9185 

456.48 

1.3924 

354  20 

1.3064 

18  45 

0.4512 

42.83 

43.765 

23  37.3 

1  15.0 

2 

.9213 

56.64 

.3936 

354  24 

.3068 

17  48 

.4297 

2.69 

3.776 

37.6 

1  11.2 

3 

.9240 

56.81 

3948'  354  28 

.3072 

16  51 

.4070 

2.55 

3.787 

37.9 

1  7.4 

4 

.9267 

56.98 

.3960  354  31 

.3075 

15  55 

.3830 

2.41 

3.798 

38.1 

1  3.6 

b   5 

(AM)   6 

.9295| 

57.14 

.3972  354  35 

.3079 

14  58 

.3574 

2.27 

3.810 

38.3 

0  59.9 

.J>322;  +57.31 
.9350   57.48 

1.3985  354  38 

1.3082 

14  1 

0.3301 

42.14 

43.821 

23  38.5 

0  56.1 

7 

.39971  354  42 

.3085 

13  5 

.3007 

2.00 

^.832 

38.8 

0  .')2.3 

8 

.9377   57.65 

.4010  354  45 

.3088 

12  8 

.2691 

1.86 

3.844 

39.0 

0  48.6 

9 

.9404   57.8*i 

.4022:  354  48 

.3090 

U  12 

.2:^59 

1.72 

3.856 

39.2 

0  44.8 

10 

.9432 

57.99 

.4035  354  51 

.3093 

10  16 

.1975 

1.58 

3iJ66 

39.4 

0  41.0 

11 

.9459 

458.17 

1.4047 

354  54 

1.3095 

9  19 

0.1565 

41.43 

43.878 

23  39.6 

0  37.3 

12 

.9486 

58.34 

.4060  354  57 

.3<:97 

8  23 

.1111 

1.29 

3.889 

39.8 

0  33.5 

13 

.9514 

58.51 

.4072  355  0 

.3099 

7  27 

.0601 

1.15 

3.901 

40.0 

0  29.8 

14 

.0541 

58.68 

.4085 

355  3 

.3101 

6  31 

0.0020 

1.00 

3.912 

40.2 

0  26.0 

15 

.9569 

58.86 

.4097 

355  5 

.3102 

5  35 

9.9350 

0.86 

3.924 

40.3 

0  22.3 

16 

.9596 

459.03 

1.4110 

355  8 

1.3103 

4  38 

9.8555 

40.72 

43.936 

23  40.5 

0  18.6 

17 

.9623 

59.21 

.4122;  355  10 

.3104 

3  42 

.7576 

0.57 

3.947 

40.7 

0  14.8 

18 

.9^1 

59.38 

.41*35  355  12 

.3105 

2  46 

.6304 

0.43 

3.959 

40.8 

0  11.1 

19 

.9678 

59.55 

.4147,  355  15 

.3105 

1  50 

.4476 

0.28 

3.970 

41.0 

0  7.3 

h  ^ 

.9706 

'  59.rj 

.4160 

355  17 

.3106 

0  54 

p9.146l 

40.14 

3.9S2 

41.1 

0  3.6 

(«.•)  21 

.9733 

459.90 

1.4172 

355  19 

1.3106 

359  58 

0.00 

43.994 

23  41.2 

23  59.9 

22 

.9760 

60.08 

.4185 

355  20 

.3106 

359  2 

n9.1760 

-0.15 

4.005 

41.3 

23  56.1 

23 

.9788 

60J25 

.4197 

355  22 

.3105 

358  6 

.4624 

0.29 

4.017 

41.5 

23  52.4 

24 

.9815 

60.43 

.4210 

355  24 

.3105 

357  10 

.6435 

0.44 

4.02;) 

41.6 

2:J  48.7 

25 

.9842 

60.61 

.4222 

355  25 

.3104 

356  14 

.7645 

0.58 

4.040 

41.7 

23  44.9 

26 

.9870 

60.78 

.4235 

355  27 

.3103 

355  18 

.8610 

0.73 

4.052 

41.8 

23  41.2 

27 

.9897 

460.96 

1.4247 

355  28 

1.3102 

354  22 

j»n9396 

-0.87 

44.064 

23  41.9 

23  37.4 

28 

.9925 

61  13 

.4259 

355  30 

.3101 

353  25 

0.0061 

I.OI 

4.075 

42.0 

23  33.7 

29 

.9952   61.30 

.4271 

355  31 

.301)9 

3.52  29 

.0637 

1.16 

4.087 

42.1 

23  29.9 

30 

0.9979,  61.47 

.4283 

355  32 

xm7 

351  33 

.1143 

1.30 

4.098 

42.1 

23  26.2 

31 

1.0007,  61.64 

.4205 

355  33 

.3095 

:i50  36 

.1596 

1.44 

4.110 

42.2 

23  22.4 

32 

1.0034 

'  461.81 

1.4307 

355  34 

1 .3093 

349  40 

nO.2004 

-li>9 

4  4.121 

23  42.3 

23  18.7 

17 
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BESSEL'S  FORMULA  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DB.  PETBBS'S  COEFFICIENTS.  AND  BBSSEL'S  NOTATION. 

A  =  r  —  0.34246  sin  Q  +  0.00410  sin  2  Q  —  0.02519  sin  2  Q  +  0.00293  sin  (Q  +  82^  13^). 

B  =  —  9".2238  COB  Q  +  0".0895  cos  2  ^  —  0".5506  cos  2  ©  —  0".0092  cos  (©  +  280o  61'). 

C  =  —  20".4451  COB  u  COB  ©. 

D  =  —  20".4451  sin  ©. 

E  =  —  0".0467  Bin  Q  +  0".0014  sin  2  Q  —  0".0033  sin  2  ©. 

a  s=  3".072a2  +  1-.33692  sin  a  tan  6. 
b  ss^  COB  a  tan  6. 
e  ss-fg  COB  a  sec  d. 
d  ^-fif  sin  a  sec  6. 

a'  =  20".0539  cos  a. 

b*  ^  —  gin  o. 

e'  SB  tan  u  cob  d —  sin  a  sin  <). 

d'  =  COB  a  sin  6. 

fi  SB  the  annual  proper  motion  in  right  ascension. 
/I*  =s  the  annual  proper  motion  in  declination. 

r  ssthe  time  reckoned  from  Jan.  0  + -016,  (when  the  sun's  mean  longitude  it  280^,) 

expressed  in  fractional  parts  of  a  tropical  year. 
©  =  the  sun's  true  longitude. 
[I  ssthe  longitude  of  the  moon's  ascending  node. 

cf  =  the  obliquity  of  the  ecliptic. 

a  =s  the  star's  mean  right  ascension  for  the  beginning  of  the  year. 
i  SB  the  star's  mean  declination  for  the  beginning  of  the  year. 

a'  =s  the  star's  apparent  right  ascension  at  the  time  r. 
d'  ss  the  star's  apparent  declination  at  the  time  r. 

a'— a«Aa  +Bb  +Ce  +Dd  +E  +  r^.  (in  time) 

a'  — d«sAa'  +  B6'  +  Cc'  +  Dd'  +  r/i'.  (in  arc) 

The  following  formulas  may  also  be  used  by  putting 

/«46".0848A  +  E  =  3».07232A+^E.  i^CtAntt. 

gcoBG  =  20".0539  A .  A  sin  H  =  C. 

^sinGsB.  AcosHbD. 

a'  —  o=/+  Tft  +  gBin (G  +  a)  ^-^  +  A»in  (H  +a)^!?|^.  (in  time) 

(J/  —  Si^T/i'  +g  COB  (G  +  o)  +  A  cos  (H  -f-a)  sin  (J  +  »  cos  d.  (in  arc; 

A  and  B  include  also  the  following  small  terms  of  nutation,  the  combined  valaea  of  which  in 
1879  are  given  in  Table  V.  of  the  Appendix. 

AA  =  +  .OOO25sin(2  0  — ft)  +  .00009sin(2r'  — ft). 
+  .00010  sin  2  (0  —  r' )  +  00005  cos  V. 

—  .00005 sin 2  (0  —  ft)  +  .00004 sin  2r'. 

—  .00011  sin  (3  0  — r). 


// 


/>^  B  =  +  0.0067  cos  (2  0  —  ft). 

—  0.0027  cos  (30  — r  ). 
+  0.0024  COB  (2  r'— ft). 

—  0.0023  Bin  r'. 
-f  0.0008  sin  21^. 


B^s— 0".0885coe2c 


Table  IV.  of  the^Appendix  contains  the  following  terms  : 
^  ^  s  —  .00405  sin  2  d  . 
jjf/  ^  =  4-  .00135  sin  ( d  —  T'). 

Tables  VI.  and  VII.  facilitate  finding  the  corresponding  reductions  of  Right  Aaoensiona  and 
Declinations.    In  these  terms : 

([  ss  the  moon's  mean  longitude. 

r  ssthe  longitude  of  the  sun's  perigee. 

r'ss=the  longitude  of  the  moon's  perigee. 

Other  terms,  which  become  sensible  for  stars  very  near  the  pole,  will  be  found  on  page  487. 
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MEAN  PLACES  FOR  1879.0.     (Jan.  0+. 016,  Washington.) 


star's  Name. 


a  AndroRiedsB  .  . 
T'Pegasi  {Algenih) 
•  ^  Hydri  .... 
a  CassiopecB  .  . 
/JCeti      .     .     .     . 


*  21  Cassiopeee 

ePiscium    .     . 

•  a  UrsfiB  Min.  (Po/arw) 
e^Ceti 


*  38  CassiopeaB     .     . 

19  Fiscium    .     .     .     . 
o  Eridani  {Achemar) 
0  Fiscium    .     .     . 
fiArieiis      .     .     . 

*  50  CassiopesB     .     . 

aArietis      .     .     . 

e^Ceti      .... 

{ CassiopesB     .     . 

/'Ceti     .... 

aCeti      .... 


•  48  Cephei  (H.)  . 

C  Arietis      .  . 

a  Fersei  .     .  . 

dPersei  .     .  . 

ij  Tauri  .     .  . 


C  Fersei .... 
y^  Eridani  .  .  . 
/'Tauri  .... 
e  Tauri  .... 
a  Tauri  {Aldebaran) 

*  9  Camelopardalis  . 
eAurigSB     .     .     . 

11  Ononis  .  .  . 
a  Aurigse  {Capella) 
^Ononis  {Rigel) . 

iSTauri  .... 

•  Groorabridge  966 
i^Orionis  .  .  . 
aLeporis  .  .  . 
e  Ononis     .     .     . 

a  Columbee .     .     . 
aOrionis     .     .     .     . 

*  22  Camelopardalis  (H.) 

MGeminorum  .     . 
a  Argus  {Canopua) 

;rGreminorum  .     . 
a  Canis  Maj.  {Sirius) 

•  51  Cephei  (H.)  .     . 
e  Canis  Majoris     .  \ 
d  Canis  Majoris     • 


Magnitade. 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 

4 
3.2 

4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 
3 
4 

4.3 
1 

4 
3 
5 
1 
1 

2 

6.7 
2 
3 
2 

2 

var. 

5.4 

3 

1 

2.3 

.1 
5 

2.1 
2 


Bigbt  Aaoenaion. 


h      in       a 

0  2  8.089 
0  7  0.365 
0  19  21.885 
0  33  38.975 
0  37  30.860 

0  37  40.876 

0  56  39.860 

1  14  24.861 
1  17  58.524 
1  22  14.852 

1  25  0.521 
1  33  12.133 
1  39  0.370 
1  47  57.444 

1  53  7.822 

2  0  21.269 
2  6  35.190 
2  19  6.738 
2  37  1.909 

2  55  57.299 

3  5  1.415 
3  7  56.895 
3  15  41.369 
3  34  18.737 
3  40  17.583 

3  46  31.683 

3  52  23.050 

4  12  54.501 
4  21  33.116 
4  28  58.716 

4  42  1.678 
4  49  6.892 

4  57  39.400 

5  7  45.136 
5  8  43.384 

5  18  38.604 
5  23  33.587 
5  25  49.551 
5  27  23.700 
5  30  4.433 

5  35  16.129 

5  48  37.291 

6  5  30.407 
6  15  38.457 
6  21  16.052 

6  30  43.336 

6  39  48.935 

6  43  15.205 

6  53  52.313 

7  3  28.351 


AiLVaiiatioiL 


+  3.089 
3.084 
3.244 
3.369 
3.013 

+  3.840 

3.110 

21.485 

2.998 

4.362 

+  3.201 
2.233 
3.163 
3.302 
4.991 

-f  3.369 
3.170 
4.849 
3.104 
3.129 

+  7.370 
3.438 
4.252 
4.243 
3.555 

+  3.758 
2.797 
3.408 
3.497 
3.437 

^  5.918 
3.898 
3.425 
4.423 

2.881 

+  3.789 
7.994 
3.064 
2.646 
3.042 

+  2.173 
3.247 
6.618 
3.633 
1.331 

4-  3.468 

2.645 

30.149 

2.358 

+  2.440 


Declination. 


+28  25  21.30 
+ 14  30  39.74 
-77  56  12.23 
+55  52  24.24 
-18  39    3.26 

+74  19  32.67 
+  7  14  18.36 
+88  39  49.92 

-  8  48  28.11 
+69  38  27.69 

+  14  43  18.65 
-57  51  5.79 
+  8  32  53.40 
+20  12  58.14 
+71  50    3.44 

+22  53  22.88 
+  8  16  42.01 
+66  51  24.04 
+  2  43  30.24 
+  3  36  50.32 

+77  17  13.48 
+20  35  42.70 
+49  25  43.52 
+47  23  55.47 
+23  43  46.71 

+31  31  21.91 
-13  51  12.59 
+ 15  20  3.27 
+  18  54  39.11 
+  16  15  53.35 

+66  8  4.16 
+  32  58  22.50 
+  15  14  3.32 
+45  52  22.24 

-  8  20  33.69 

+28  30  12.50 
+74  57  34.37 

-  0  23  24.73 
-17  54  35.65 

-  1  16  49.98 

-34  8  21.62 
+  7  22  59.03 
+69  21  33.30 
+22  34  26.94 
-52  37  48.70 

+  16  30  4.28 
-16  33  4.30 
+87  13  49.54 
-28  48  30.29 
-26  12    5.99 


An.Yariatlon. 


+ 19.90 
20.04 
20.25 
19.80 
19.83 

+ 19.72 
19.46 
19.00 
18.71 
18.70 

+  18.71 
18.40 
18.25 
17.78 
17.66 

+  17.22 
17.06 
16.45 
15.37 
14.33 

+  13.80 
13.62 
13.13 
11.86 
11.43 

+  11.00 

10.51 

9.03 

8.34 

7.59 


+ 


+ 
+ 


6.70 
6.09 
5.37 
4.11 
4.45 

3.43 
3.17 
2.96 

2.87 
2.61 

2.14 
1.01 
0.60 
1.48 
1.86 

2.71 
4.68 
3.80 
4.67 
5.45 
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FIXED  STARS,  1870. 


MEAN  PLACES  FOR  1879.0.     (Jan.  0+.016,  Washington.) 

star's  Nftme. 

Magnitude. 

Bight  Afloenaion. 

▲mVaciatioiL 

DeflUnatioD. 

Aii.yariati€n. 

^Geminorum  .     .     . 

3.4 

b     m      • 

7  12  53.797 

+  3.590 

+22  12  13.55 

-  6!27 

•      Piazzi  vii.  67.     .     . 

6 

7  18  16.658 

6.307 

+68  42  34.63 

6.79 

a  Geminor.  {Castor)  . 

2.1 

7  26  52.401 

3.838 

+32    9    7.92 

7.51 

a  Can.  Min.  (Procyan) 

1 

7  32  58.143 

3.146 

+  5  32     1.13 

8.9o 

fi  Greminor.  {PoUux)  . 

1.2 

7  37  54.638 

3.681 

+28  19     1.64 

8.35 

9>  Greminorum  .     .     . 

5 

7  46    5.511 

+  3.683 

+27    4  39.23 

-  8.97 

•   3Ur8SBMajoris(H.)  . 

6 

8    0  45.228 

6.061 

+68  49  39.31 

10.09 

15  Argus  («) .     .     .     . 

3 

8    2  23.551 

2.556 

-23  57  22.33 

10.14 

e^ydree      .... 

3.4 

8  40  22.118 

3.184 

+  6  51  43.04 

12.94 

t  Ursffi  Majoris     .     . 

3 

8  50  54.982 

4.137 

+48  30  54.88 

13.88 

•  c^  Ursae  Majoris     .     . 

5 

8  59  43.537 

+  5.368 

+67  37  24.39 

-14.26 

« Cancri      .... 

5 

9     1   11.531 

3.254 

+  11     9  15.89 

14.23 

c  Argus 

2 

9  13  50.961 

1.601 

-58  46     1.42 

14.94 

•   lDraconi8(H.)     .     . 

4.5 

9  19  42.350 

9.082 

+81  51  32.59 

15.34 

a  Hydr»     .... 

2 

9  21  38.501 

2.949 

-  8    8    5.10 

15.41 

*  d  Ursse  Majoris     .     . 

5.4 

9  23  45.223 

+  5.417 

+70  21  37.52 

-15.53 

0  UrssB  Majoris     .     . 

3 

9  24  45.285 

4.047 

+52  13  39.60 

16.18 

cLeonis      .... 

3 

9  38  58.895 

3.419 

+24  19  50.66 

16.39 

fi  Leonis      .... 

4 

9  45  52.744 

3.423 

+26  34  34.12 

16.76 

a  Leonis  {Regulus)    . 

1.2 

10     1  55.661 

3.203 

+ 12  33  29.70 

17.43 

*  32  Ursae  Majoris     .     . 

6 

10    9  13.756 

4-  4.432 

+65  42  38.85 

- 17.79 

y^  Leonis      .... 

2 

10  13  17.978 

3.316 

+20  27  11.95 

18.04 

•   9  Draconis  (H.)     .     . 

5.4 

10  24  46.223 

5.291 

+76  20    6.53 

18.38 

/>  Leonis      .... 

4 

10  26  26.419 

3.166 

+  9  55  43.80 

18.40 

Tj  Argus .     .     .     .    ^ 

2 

10  40  22.154 

2.311 

-59    2  51.58 

18.76 

2  Leonis      .... 

5 

10  42  53.769 

+  3.159 

+  11  11     7.27 

-18.93 

o  UrssB  Majoris     .     . 

2 

10  56  14.859 

3.755 

+62  24  13.18 

19.37 

^  Leonis      .... 

2.3 

11     7  40.370 

3.201 

+21  11  11.87 

19.66 

dCrateris    .... 

3.4 

11  13  17.546 

2.996 

-14    7  25.48 

19.45 

r  Leonis      .... 

5 

11  21  42.906 

3.088 

+  3  31  21.39 

19.78 

•   X  Draconis  .... 

3.4 

U  24  12.102 

+  3.633 

+69  59  53.57 

-19.87 

u  Leonis      .... 

5.4 

11  30  45.254 

3.071 

-  0    9  20.22 

19.84 

/9  Leonis      .... 

3 

11  42  53.234 

3.065 

+ 15  14  55.50 

20.09 

y  Ursse  iMajoris     .     . 

2.3 

11  47  27.597 

3.186 

+54  22    2.90 

20.02 

o  Virginis    .... 

4 

11  59    2.753 

3.060 

+  9  24  19.11 

20.00 

•   4  Draconis  (H.)     .     . 

5.4 

12    6  30.979 

+  2.898 

+78  17  17.45 

-20.05 

*  /9  ChamsBleontis    .     . 

5 

12  11  16.051 

3.355 

-78  38  26.33 

20.04 

Tj  Virginis    .... 

3.4 

12  13  42.959 

3.069 

+  00  21.50 

20.03 

a^Crucis 

1 

12  19  52.106 

3.271 

-62  25  37.54 

19.93 

fi  Cory'i 

2.3 

12  28     1.989 

3.140 

-22  43  36.85 

19.95 

•   «  Draconis  .... 

3.4 

12  28  18.685 

-f  2.598 

+70  27  17.74 

-19.92 

•32Cameiop.(H.)(/o7Z.) 

5.4 

12  48  15.255 

0.370 

+84    4  12.48 

19.63 

18  Canum  Venaticorum. 

3 

12  50  21.951 

2.816 

+38  58  20.33 

19.51 

(9  Virginis    .... 

4.5 

13     3  41.189 

3.101 

-  4  53  32.47 

19.31 

a  Virginis  (Spica) 

1 

13  18  49.216 

3.154 

- 10  31  44.21 

18.90 

C  Virginis    .... 

3.4 

13  28  31.708 

+  3.054 

+  0     1  25.20 

-18.51 

1)  Ursse  Majoris     .     . 

2 

13  42  46.351 

2.373 

+49  55    3.57 

18.09 

1)  Bootis 

3 

13  48  55.456 

2.858 

+  19    0  18.90 

iai6 

fi  CentBLuri  .... 

1 

13  55  17.743 

4.169 

-59  47  18.47 

17.64 

•  a  Draconis  .... 

3.4 

14     1     6.872 

+   1.623 

+64  57  14.18 

-17.36 

*  Cixonmpolar  Stan. 
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MEAN  PLACES  FOR  1879.0.     (Jan.  0+  .016,  Washington.) 


Star'a  Name. 


Magnitude. 


a  Bootis  (Arcturus) 
B  Bootis  .... 

•  5  Ursse  Minoris    . 
o*  Centauri  .     .     . 

e  Bootis  .     •     .     • 

a*  Librce  .... 

•  fi  Uraae  Minoris 

/9  Bootis.     .     .     . 
P  Librae  .... 


At'  Bootis  .... 

•  r*  Urs®  Minoris 

a  Coronae  Borealis 
a  Serpentis .  .  . 
e  Serpentis .     .     . 

•  C  Urs8B  Minoris    . 

e  Corons  Borealis 

d  Scorpii     .     .     . 

fi^  Scorpii     .     .     . 

•  Groombridge  2380 
9  Ophiuchi  .     .     . 

r  Herculis  .     .     . 
a  Scorpii  (Antares) 
r^  Draconis  .     .     . 

•  A  Draconis  .     .     . 

C  Ophiuchi  .     .     . 

•  a  TrianguliAustralis 
19  Herculis  .     .     . 

« Ophiuchi  .  .  . 
J  Herculis  .     .    . 

•  c  UrscB  Minoris     . 

a^  Herculis  .  •  . 

44  Ophiuchi  .  .  . 

P  Draconis  .  .  . 

a  Ophiuchi  .  .  . 

•  u»  Draconis  .  .  . 

IJL  Herculis  .     .     . 

•  f^  Draconis  {frJ)   .. 

Y  Draconis  .  .  . 
/^  Sagittarii  .  ,  . 
fi}  Sagittarii  .     .     . 

•  ^  Urss  Minoris 

71  Serpentis  .     .     . 

•  <!■  Octantis    .     .     . 

1  AquUse  (3  H.  Scuti) 
a  LyrcB  (  Vega)     . 

p  Lyrse  .     .  .  , 

c  Sagittarii  .  . 

•  50  Draconis  »  .  . 

C  Aquiloe      .  .  . 

d  Sagittarii  .  .  . 


1 
4.3 
5.4 

1 
2.3 

2.3 

2 

3 

2 
4.3 

3 

2 

2.3 
3.4 
4.5 

4 
2.3 

2 
6.5 

3 

3.4 
1.2 
3.2 
5 
3.2 

2 

3 
3.4 

5 
4.5 

var. 

5 
3.2 

2 

5 

3.4 
4.5 
2.3 
3.4 

4 

4.5 

3 

6 
4.5 

1 

var. 
2.3 

6 

3 

5 


Right  AsceDaioD. 


An.YarUtioD 


h       ID  8 

14  10  8.551 
14  21  4.617 
14  27  47.956 
14  31  24.579 
14  39  42.196 

14  44  11.165 
14  51  4.422 

14  57  23.288 

15  10  29.818 
15  19  55.234 

15  20  55.921 
15  29  33.912 
15  38  18.491 
15  44  47.125 
15  48  24,816 

15  52  34.810 
15  53  10.820 

15  58  24.131 

16  5  59.667 
16  8  0.306 

16  16  6.106 
16  21  59.432 
16  22  21.404 
16  28  13.682 
16  30  29.813 

16  35  52.128 
16  38  44.880 
16  51  56.417 
16  57  8.162 

16  58  25.427 

17  9  7.814 
17  18  58.873 
17  27  41.883 
17  29  19.047 
17  37  39.700 

17  41  43.392 
17  44  5.558 
17  53  47.945 

17  58    2  134 

18  6  31.616 

18  11  21.609 
18  15  2.843 
18  22  38.230 
18  28  37.284 
18  32  50.496 

18  45  36.740 
18  47  45.732 
18  50  16.015 

18  59  50.824 

19  10  33.258 


+ 
•f 


+ 

+ 
•f 

+ 

4- 
+ 
•f 

•f 
+ 
+ 

+ 

+ 
4- 
+ 
+ 

+ 
+ 
•f 
•f 


4- 
+ 
+ 


2.735 
2.043 
0.202 
4.038 
2.622 

3.308 
0.241 
2.260 
3.220 
2.268 

0.141 
2.539 
2.950 
2.988 
2.272 

2.486 
3.538 
3.478 
0.136 
3.139 

1.798 
3.670 
0.805 
0.138 
3.299 

6.290 
2.055 
2.835 
2.210 
6.364 

2.734 
3.660 
1.351 
2.783 
0.355 

2.345 
1.081 
1.394 
3.853 
3.586 


- 19.433 
-(-  3.100 
4- 108.267 
4-  3.264 
4-  2.032 


4- 
4- 

4- 

4- 


2.215 
3.723 
1.902 
2.755 
3.513 


DecUoation. 


4- 19  48  48.59 
+52  24  38.58 
4-76  14  0.21 
-60  19  54.74 
+27  35    7.32 

-15  32  15.24 
+74  38  58.34 
+40  52    7.07 

-  8  56  5.62 
+37  48    9.08 

+72  15  52.94 
+27  7  23.42 
+  6  48  27.87 
+  4  50  35.95 
+78    9  57.32 

+27  13  46.84 
-22  16  30.86 
-19  28  21.61 
+68    7  44.45 

-  3  22  51.76 

+46  36  8.09 
-26  9  41.94 
+61  47  18.22 
+69  1  47.55 
-10  19  12.30 

-68  48  9.92 
+39  9  13.22 
+  9  33  53.47 
+33  44  41.62 
+82  14     1.55 

+  14  31  47.32 
-24  3  41.48 
+52  23  29.02 
+ 12  38  58.95 
+68  48  47.32 

+27  47  34.36 
+72  12  28.21 
+51  30  13.10 
-30  25  25.32 
-21     5  18.73 

+86  36  31.79 

-  2  55  42.04 
-89  16  31.47 

-  8  19  36.56 
+38  40  19.21 

+33  13  23.53 
-26  26  41.57 
+75  17  24.19 
+  13  41  6.47 
-19    9  56.17 


An.VariAtion. 


// 


+ 
+ 


+ 


18.87 
16.77 
16  04 
15.01 
15.35 

15.18 
14.75 
14.38 
13.52 
12.80 

12.79 
12.32 
11.57 
11.08 
10.89 

10.61 

10.54 

10.16 

9.50 

9.54 

8.76 
8.34 
8.22 

7.79 
7.58 

7.27 
7.02 
5.84 
5.40 
5.33 

4.36 
3.65 
2.82 
2.89 
1.66 

2.32 
1.65 
0.58 
0.39 
0.58 

1.04 
0.65 
1.97 
2.19 
3.15 

3.96 
4.09 
4.42 
5.10 
6.11 
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Star's  Name. 


d  Draconis 
T  Draconis 
d  Aquilae 
K  Aquilse 

Y  Aquilae 

a  AquilsB  {Altair) 
A  Ursse  Minoris 
e  Draconis . 
P  Aquilse     . 
r  Aquilse     . 

a*  Capricorni 

•  K  Cephei     . 
a  Pavonis   . 
JT  Capricorni 
eDelphini  . 

•  Groombridge  3341 
a  Cygni . 
fi  Aquarii 

V  Cygni . 

•  18  Year  Cat.  1879 

61  Cygni  (pr.) 
C  Cygni .     . 
a  Cephei     . 
1  Pegasi 
p  Aquarii    . 

•  /9  Cephei  . 
^  Aquarii  . 
e  Pegasi 

•  11  Cephei  . 
pL  Capricorni 

•  79  Draconis . 

a  Aquarii  . 

a  Gruis  .  . 

e  Aquarii  . 

TT  Aquarii  . 

71  Aquarii    . 
*226  Cephei  (B.) 
C  Pegasi 

•  I  Cephei  . 
X  Aquarii    . 

a  Pis.Aus.(FomaZAau<) 
a  Pegasi  {Markah)    . 

•  o  Cephei  .  .  . 
e  Piscium  .  .  . 
i  Piscium   .     .     . 

•  /'Cephei     .     .     . 

•  Groombridge  4163 
w  Piscium   .     .     . 


Magnitnde. 


3 
5 

3.4 
5 
3 

1.2 
6.7 

4 

4 
6.5 

3.4 
4.5 

2 

5 

4 

6.7 
2.1 
5.4 

4 

6 

5.6 

3 

3.2 
4.5 

3 

3 

5.4 
2.3 

5 

5 

6.7 

3 

2 

4.5 
5.4 

4.3 
5.6 
3.4 
4.3 
4 

1.2 
2 

6.5 
4.5 
4.5 

3.4 

7 
4 


Right  Ascension. 


h      m        H 

19  12  31.402 
19  17  52.277 
19  19  23.779 
19  30  22.843 
19  40  30.408 

19  44  52.741 
19  45  12.747 
19  48  34.403 
19  49  22.138 

19  58  13.733 

20  11  20.366 
20  12  56.023 
20  16  4.322 
20  20  23.627 
20  27  25.885 

20  30  31.043 
20  37  18.412 
20  46  7.535 
20  52  39.718 

20  53  1.520 

21  1  28.485 
21  7  47.180 
21  15  41.451 
21  16  29.506 
21  25  11.309 

21  27  5.552 
21  31  18.550 
21  38  14.611 
21  40  8.702 
21  46  41.888 

21  51  21.590 

21  59  34.114 

22  0  36.058 
22  10  26.871 
22  19  5.831 

22  29  8.269 
22  30  8.668 
22  35  25.568 
22  45  22.473 
22  46  18.002 

22  50  57.690 

22  58  44.042 

23  13  39.805 
23  21  49.785 
23  33  43.667 

23  34  23.436 
23  48  57.742 
23  53  65.910 


An.  Variation 


0.032 
1.112 
3.025 
3.230 
2.853 


4-  2.928 
-61.841 

-  0.175 
+  2.947 
+  2.933 

+  3.333 

-  1.907 
+  4.791 
+  3.441 
+  2.865 

-  0.213 
-f-  2.044 
+  3.240 
+  2.234 

-  2.516 

+  2.688 
2.550 
1.437 
2.774 
3.164 

-(-  0.797 
3.197 
2.948 
0.904 
3.279 

+  0.734 
3.084 
3.810 
3.170 
3.065 

+  3.083 
1.081 
2.989 
2.120 
3.131 

+  3.327 
2.985 
2.440 
3.041 
3.085 

-h  2.408 

2.857 

+  3.078 


Declination. 


An.yariation 


4-67  26  54.60 
4-73  7  48.51 
4-  2  52  30.54 

-  7  17  40.29 
4-10  19  11.11 

4-  8  33  0.40 
4-88  56  27.08 
+69  57  33.56 
+  66  21.42 
+  6  56  16.52 

-12  55  6.20 
+  77  20  45.13 
-57  7  13.13 
-18  36  24.46 
+  10  53  35.61 

+72  7  18.21 
+44  50  54.98 

-  9  26  9.01 
+40  42  8.74 
+80    5  50.31 

+38  9  19.31 
+29  43  53.36 
+62  4  22.01 
+  19  17  16.97 

-  6    6    8.08 

+70     1  45.49 

-  8  23  44.64 
+  9  19  16.40 
+70  45  15.06 
-14  7  12.00 

+73  7  47.09 

-  0  54  24.63 
-47  32  45.18 

-  8  23  5.90 
+  0  45  50.67 

-  0  44  25.73 
+75  36  9.98 
+  10  12  1.80 
+  65  33  50.75 

-  8  13  21.81 

—30  15  46.24 
+  14  33  17.58 
+67  26  57.15 
+  5  42  53.67 
+  4  58  14.82 

+76  57  25.45 
+73  44  12.28 
+  6  11  37.11 


+ 


6.31 
6.78 
6.91 
7.73 
8.52 

9.24 

8.89 
9.15 
8.74 
9.91 

+  10.89 
10.99 
11.19 
11.50 
12.01 

+  12.22 
12.71 
13.28 
13.73 
13.69 

+  17.53 
14.60 
15.12 
15i^ 
15.66 

+  15.71 
15.96 
16.35 
16.51 
16.79 

+  16.96 
17.35 
17.22 
17.80 
18.14 

+  18.45 
18.52 
18.71 
18.86 
19.08 

+  18,99 
19.32 
19.63 
19.75 
19.49 

+20.07 

20.00 

+  19.94 
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APPARENT  PLACES  OF  i 

Dt  URS^  MINURIS,  (Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

M4»n 
Rolar 

Mean 
Solar 
Data 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

JWiKVa 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

^^■VWw* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

■A^IVW* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

^^wmw%^» 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

1  14 

•f88  4d 

h    m 

1  13 

•f88  4d 

h    m 

1  13 

+88  40 

h    m 

1  13 

• 

+88  39 

0.3 

s 
26.84 

II 
17.0 

1.2 

58.74 

17.2 

1.1 

38.39 

12.3 

1.0 

28.55. 

63.5 

1.3 

26.01 

17.1 

2.2 

57.95 

17.1 

2.1 

37.87 

12.1 

2.0 

28.40 

63.2 

2.3 

25.22 

17.2 

3.2 

57.13 

17.0 

3.1 

37.31 

11.9 

3.0 

28.27 

62.9 

3.3 

24.45 

17.2 

4.2 

56.26 

16.9 

4.1 

• 

36.73 

11.6 

4.0 

28.18 

62.6 

4.3 

23.67 

17.3 

5.2 

55.35 

16.8 

5.1 

36.13 

11.4 

5.0 

28.15 

62.2 

5.3 

22.8G 

17.4 

6.2 

54.42 

16.7 

6.1 

35.53 

11.2 

6.0 

28.18 

61.9 

6.3 

22.02 

17.5 

7.2 

53.50 

16.6 

7.1 

34.95 

10.9 

7.0 

28.28 

61.6 

7.2 

21.13 

17.6 

8.2 

52.60 

16.5 

8.1 

34.42 

10.6 

8.0 

28.44 

61.2 

8.2 

• 

20.18 

17.7 

9.2 

51.76 

16.3 

9.1 

33.94 

10.3 

9.0 

28.64 

60.9 

9.2 

19.19 

17.8 

10.2 

50.95 

16.1 

10. 1 

33.53 

lO.O 

10.0 

28.85 

G0.6 

10.2 

18.18 

17.9 

11.2 

50.21 

15.9 

11. 1 

33.19 

9.7 

11.0 

29.06 

60.3 

11.2 

17.17 

17.9 

12.2 

49.53 

15.8 

12.1 

32.89 

9.4 

12.0 

29.24 

60.1 

12.2 

16.19 

17.9 

13.1 

48.89 

15.6 

13.1 

32.62 

9.1 

13.0 

29.39 

59.8 

13.2 

15.25 

17.9 

14.1 

48.25 

15.4 

14.1 

32.36 

8.8 

14.0 

29.51 

59.5 

14.2 

14.36 

17.9 

15.1 

47.60 

15.3 

15.1 

32.08 

8.6 

15.0 

29.60 

59.2 

15.2 

13.52 

17.9 

16.1 

46.92 

15.1 

16.1 

31.78 

8.3 

16.0 

29.69 

58.9 

16.2 

12.71 

17.9 

17.1 

46.21 

15.0 

17.1 

31.44 

8.0 

17.0 

29.79 

58.6 

17.2 

11.92 

17.9 

18.1 

45.45 

14.8 

18.1 

31.07 

7.8 

18.0 

29.94 

58.3 

18.2 

11.13 

17.9 

19.1 

44.66 

14.6 

19.1 

30.68 

7.5 

19.0 

30.16 

58.0 

19.2 

10.32 

17.9 

2&1 

43.85 

14.5 

20.1 

30.30 

7.2 

20.0 

30.45 

• 

57.6 

20  J2 

9.46 

18.0 

21.1 

43.05 

14.3 

21.1 

29.94 

6.9 

21.0 

30.80 

57.3 

21.2 

8.54 

18.0 

22.1 

42.30 

14.0 

22.0 

20.63 

6.6 

22.0 

31.19 

57.0 

22.2 

7.58 

18.0 

23.1 

41.61 

13.8 

23.0 

29.39 

6.2 

23.0 

31.61 

56.7 

23.2 

6.58 

17.9 

24.1 

40.97 

13.5 

24.0 

29.21 

5.9 

24.0 

32.05 

56.4 

24.2 

5.57 

17.9 

25.1 

40.38 

13.2 

25.0 

29.10 

5.5 

25.0 

32.47 

56.2 

25.2 

4.58 

17.9 

26.1 

39.85 

13.0 

26.0 

29.04 

5.2 

25.9 

32.87 

55.9 

-  26.2 

3.62 

17.8 

27.1 

39.36 

12.7 

27.0 

29.00 

4.9 

26.9 

33.23 

55.7 

27.2 

2.71 

17.6 

28.1 

33.88 

12.5 

28.0 

28.95 

4.6 

27.9 

33.57 

55.4 

28.2 

1.85 

17.5 

29.1 

38.39 

12.3 

29.0 

28.88 

4.3 

28.9 

33.90 

55.2 

29.2 

1.03 

17.4 

30.1 

37.87 

12.1 

30.0 

28.79 

4.1 

29.9 

34.23 

54.9 

30.2 

0.25 

17.3 

31.1 

37.31 

11.9 

31.0 

28.68 

3.8 

30.9 

34.58 

54.6 

31.2 

59.50 

17.2 

32.1 

36.73 

11.6 

32.0 

28.55 

3.5 

31.9 

84.97 

54.3 
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• 

APPARENT  PLACES  OF  i 

X  UaSiE  MINORIS,  {Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Bftte 

HAan 
Solar 
Dftte 

Moan 
Solar 
Date 

Mean 
Solar 
Date 

A^niiv* 

Ill 

Declina- 
tion 
North, 

A^iVVV* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

JL^mmVVm 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^lVW* 

Ri«^ 

Asoen- 

sion. 

Declin*- 

tiai 
NotA, 

h    ni 

1  13 

+88  39 

h     m 

1  13 

+88  39 

h    m 

1  14 

+88  39 

h    m 

1  14 

+88  39 

1.9 

34.97 

// 

54.3 

1.9 

55.82 

// 
48.0 

1.8 

23.57 

46.4 

1.7 

82.75 

50.2 

2.9 

35.42 

54.1 

2.8 

56.77 

47.8 

2.8 

24.60 

46.5 

2.7 

53.53 

50.4 

3.9 

35.95 

53.8 

3.8 

57.72 

47.7 

3.8 

25.57 

46.6 

3.7 

54.29 

60.6 

4.9 

36.55 

53.5 

4.8 

58.66 

47.6 

4.8 

26.49 

46.7 

4.7 

55.05 

60.7 

5.9 

37.18 

53.2 

5.8 

59.56 

47.6 

5.8 

27.37 

46.7 

5.7 

56.84 

60.8 

6.9 

37.83 

53.0 

6.8 

60.41 

47.5 

6.8 

28.23 

46.8 

6.7 

56.68 

61.0 

7.9 

38.47 

52.8 

7.8 

61.21 

47.4 

7.8 

29.08 

46.8 

7.7 

57.67 

51.1 

8.9 

39.09 

52.6 

8.8 

61.99 

47.3 

8.7 

29.95 

46.9 

8.7 

56.49 

61.3 

9.9 

39.6^ 

52.4 

9.8 

62.76 

47.2 

9.7 

30.87 

46.9 

9.7 

59.43 

61.6 

(0.9 

40.25 

52.2 

10.8 

63.54 

47.1 

10.7 

31.83 

47.0 

10.7 

60.37 

61.9 

11.9 

40.77 

51.9 

11.8 

64.35 

47.0 

11.7 

32.84 

47.1 

11.7 

61.28 

63.1 

12.9 

41.27 

51.7 

12.8 

65.21 

46.9 

12.7 

33.88 

47.2 

12.7 

62.15 

62.4 

13.9 

41.79 

51.5 

13.8 

66.14 

46.8 

13.7 

o4.ll4 

47.3 

13.7 

62.96 

62.6 

14.9 

42.33 

51.3 

14.8 

67.12 

46.7 

14.7 

36.00 

47.3 

14.6 

63.72 

63.9 

15.9 

42.92 

51.0 

15.8 

68.14 

46.6 

15.7 

37.03 

47.4 

15.6 

64.43 

63.1 

16.9 

43.57 

50.8 

16.8 

69.17 

46.5 

16.7 

38.01 

47.5 

16.6 

65.11 

63.4 

"17.9 

44.28 

50.5 

17.8 

70.19 

46.5 

17.7 

38.95 

47.6 

17.6 

65.78 

63.6 

18.9 

45.05 

50.3 

18.8 

71.19 

46.5 

18.7 

39.84 

47.8 

18.6 

66.46 

63.9 

19.9 

45.85 

50.1 

19.8 

72.14 

46.5 

19.7 

40.69 

47.9 

19.6 

67.18 

64.1 

20.9 

46.66 

49.9 

20.8 

73.04 

46.5 

20.7 

41.52 

48.1 

20.6 

67.94 

54.4 

21.9 

47.47 

49.7 

21.8 

73.90 

46.5 

21.7 

42.36 

48.2 

21.6 

68.74 

64.6 

22.9 

48.25 

49.5 

22.8 

74.74 

46.5 

22.7 

43.22 

48.3 

22.6 

69.56 

64.9 

23.9 

48.99 

49.4 

23.8 

75.59 

46.4 

23.7 

44.12 

48.4 

23.6 

70.40 

66.2 

24.9 

49.69 

49.3 

24.8 

76.46 

46.4 

24.7 

45.07 

48.6 

24.6 

71.24 

66.5 

25.9 

50.36 

49.1 

25.8 

77.36 

46.4 

25.7 

46.07 

48.7 

25.6 

72.04 

65.8 

26.9 

51.03 

49.0 

26.8 

78.31 

46.4 

26.7 

47.10 

48.8 

26.6 

72.79 

66.1 

27.9 

51.71 

48.8 

27.8 

79.32 

46.3 

27.7 

48.13 

49.0 

27.6 

73.48 

66.4 

28.9 

52.42 

48.6 

28.8 

80.37 

46.3 

28.7 

49.14 

49.2 

28.6 

74.10 

56.7 

29.9 

53.18 

48.4 

29.8 

81.44 

46.3 

29.7 

50.12 

49.4 

29.6 

74.68 

57.1 

30.9 

54.00 

48.3 

30.8 

82.51 

46.4 

30.7 

.51.05 

49.7 

30.6 

75.23 

57.4 

31.9 

54.89 

48.1 

31.8 

83.57 

46.4 

31.7 

51.93 

49.9 

31.6 

76.76 

S7.7 

32.9 

55.82 

48.0 

32.8 

84.60 

* 

46.5 

32.7 

52.75 

50.2 

32.6 

76.31 

68.01 
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APPARENT  PLACES  OF  ( 

• 

Dt  URSi£  MINORIS,  {Polaris,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

• 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
flolar 
Date. 

Mean 
SoUr 
Date. 

Mean 
Sohtf 
Date. 

M^99^^^9 

Bight 
Aaoen- 

SiOB. 

Declina- 
tion 
North, 

A^CVWW* 

Bight 

Aaoen- 

Bion. 

Declina- 
tion 
North, 

^k^m&W%J9 

Bight 

Aaoen- 

aion. 

Declina- 
tion 
North. 

M^muv%/» 

Bight 

Aaoen- 

don. 

Declina- 
tion 
North. 

h    m 

1  15 

-h88  39 

h    m 

1  15 

+88  40 

h     m 

1  15 

+88  40 

h    m 

1  14 

+88  40 

1.6 

8 

16.31 

58!o 

1.5 

s 
30.11 

8.4 

1.4 

B 

31.97 

// 
20.1 

1.3 

80.27 

30.1 

2.6 

16.90 

58.2 

2.5 

90.45 

8.7 

2.4 

31.85 

20.5 

2.3 

79.61 

30.4 

3.6 

17.53 

58.5 

3.5 

30.80 

9.1 

3.4 

31.67 

20.9 

3.3 

78.91 

30.7 

4.6 

16.19 

58.8 

4.5 

31.14 

9.5 

4.4 

31.41 

21.3 

4.3 

78.18 

30.9 

5.6 

18.88 

59.1 

5.5 

31.45 

9.9 

5.4 

31.10 

21.7 

5.3 

77.44 

31.2 

6.6 

19.57 

50.4 

6.5 

31.70 

10.3 

6.4 

30.75 

22.1 

6.3 

76.72 

31.4 

7.6 

20.24 

59.7 

7.5 

31.89 

10.7 

7.4 

30.39 

22.5 

7.3 

76.03 

31.7 

8.6 

20.88 

60.1 

8.5 

32.02 

11.1 

8.4 

30.03 

22.8 

8.3 

75.38 

31.9 

9.6 

21.46 

60.5 

9.5 

32.10 

11.5 

9.4 

29.09 

23.1 

• 

9.3 

74.77 

32.1 

10.6 

21.97 

60.8 

10.5 

32.14 

11.9 

10.4 

29.38 

23.4 

10.3 

74.18 

32.3 

11.6 

22.43 

61.2 

11.5 

32.16 

12.3 

11.4 

29.11 

23.7 

11.3 

73.59 

32.5 

12.6 

22.&5 

61.6 

12.5 

32.20 

12.7 

12.4 

28.87 

24.1 

12.3 

72.99 

t  32.8 
33.0 

13.6 

23.24 

61.9 

13.5 

32.28 

13.0 

13.4 

28.63 

24.4 

13.3 

72.34 

14.6 

23.64 

62.3 

14.5 

32.39 

13.4 

14.4 

28.38 

24.7 

14.3 

71.63 

33.3 

15.6 

24.06 

62.6 

15.5 

32.53 

13.7 

15.4 

28.10 

25.1 

15.3 

70.86 

33.6 

16.6 

24.51 

62.9 

16.5 

32.70 

14.1 

16.4 

27.77 

25.5 

16.3 

70.04 

33.8 

17.6 

25.00 

63.2 

17.5 

32.88 

14.5 

17.4 

27.38 

25.9 

17.3 

69.18 

34.0 

18.6 

25.53 

63.6 

18.5 

33.02 

14.9 

18.4 

26.93 

26.2 

18.3 

68.29 

34.2 

19.5 

26.08 

63.9 

19.5 

33.12 

15.3 

19.4 

26.41 

26.6 

19.3 

67.40 

34.4 

20.5 

26.62 

64.3 

20.5 

33.16 

15.7 

20.4 

25.85 

26.9 

20.3 

66.54 

34.5 

21.5 

27.12 

64.7 

21.5 

33.14 

10.1 

21.4 

25.28 

27.2 

21.3 

65.72 

34.0 

'^.5 

27.58 

65.1 

22.5 

33.06 

16.5 

22.4 

24.72 

27.5 

22.3 

(i4.95 

34.8 

23.5 

27.99 

65.5 

23.5 

32.93 

16.9 

23.4 

24.19 

27.8 

23.3 

64.21 

34.9 

24.5 

28.33 

65.9 

24.5 

32.77 

17.3 

24.4 

23.69 

28.0 

24.3 

63.48 

35.0 

25.5 

28.61 

G6.3 

25.5 

32.59 

17.7 

25.4 

23.23 

28.3 

25.3 

62.76 

35.2 

26.5 

28.85 

66.7 

26.4 

32.43 

18.0 

26.4 

22.79 

28.5 

26.3 

62.00 

35.3 

27.5 

29.06 

67.0 

27.4 

32.:)0 

18.3 

27.4 

22.35 

28.8 

27.3 

61.21 

35.5 

28.5 

29.27 

67.4 

28.4 

32.21 

18.7 

28.4 

21.90 

29.1 

28.3 

60.37 

35.7 

29.5 

29.51 

67.7 

29.4 

32.15 

19.0 

29.4 

21.42 

29.5 

29.3 

59.47 

35.8 

30.5 

29.79 

68.1 

30.4 

32.10 

19.4 

30.4 

20.88 

29.8 

30.3 

58.53 

36.0 

31.5 

30.11 

68.4 

31.4 

32.05 

19.7 

31.3 

20.27 

30.1 

31.3 

57.56 

36.1 

33.5 

30.45 

68.7 

32.4 

31.97 

20.1 

32.3 

19.61 

30.4 

32.3 

56.59 

'36.2 
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APPARENT  PLACES  OF  51  CEPHEI,  {Hev,, 

)  FOR  THE  UPPER  TRANSIT 

1 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
SoUr 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

' 

Mean 
Solar 
Date. 

•Ai^WV^* 

Right 

Ascen- 

don. 

Declina- 
tion 
NotUl 

.A^avwa 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

A-'VBl^^a 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

A^WW* 

Right 
Ascen- 
sion. 

DM\1in»> 

tiOB 

Nortkm 

h    m 

6  42 

+87  13 

h    m 

642 

O          / 

+87  14 

h    m 

642 

o       / 

+87  14 

h    m 

642 

O           0 

+87  14 

0.5 

53.19 

52.8 

1.4 

52.05 

2.4 

1.3 

44.34 

8.7 

1.2 

31,85 

11.1 

1.5 

5;).25 

53.1 

2.4 

51.92 

2.7 

2.3 

44.02 

8.9 

2.2 

31.43 

11.1 

2.5 

53.32 

53.4 

3.4 

51.78 

3.0 

3.3 

43.70 

9.1 

3.2 

30.99 

11.1 

3.5 

53.40 

53.7 

4.4 

51.63 

3.3 

4.3 

43,37 

9.2 

4.2 

30.53 

11.1 

4.5 

53.50 

53.9 

5.4 

51.46 

3.6 

5.3 

43.02 

9.4 

5.2 

30.06 

ll.O 

5.5 

53.61 

54.2 

6.4 

51.26 

3.9 

6.3 

42.64 

9.6 

6.2 

29.60 

11.0 

6.5 

53.72 

54.5 

.  7.4 

51.03 

4.2 

7.3 

42.22 

9.8 

7.2 

29.15 

10.9 

7.5 

53.82 

54.8 

8.4 

50.77 

4.5 

8.3 

•41.78 

9.9 

8.2 

28.72 

10.8 

8.5 

53.90 

55.2 

9.4 

50.49 

4.7 

9.3 

41.34 

10.0 

9.2 

28.32 

10.7 

9.5 

53.96 

55.5 

10.4 

50.20 

4.9 

10.3 

40.91 

10.1 

10.2 

27.94 

10.6 

10.5 

53.99 

55.9 

11.4 

49.92 

5.2 

11.3 

40.48 

10.2 

11.2 

27.58 

10.5 

11.5 

53.98 

56.2 

12.4 

49.65 

5.4 

12.3 

40.07 

10.3 

12.2 

27.24 

10.4 

12.5 

53.95 

56.6 

13.4 

49.39 

5.6 

13.3 

39.68 

10.3 

13.2 

26.89 

10.3 

13.5 

53.90 

56.9 

14.4 

49.15 

5.8 

14.3 

39.31 

10.4 

14.2 

26.53 

10.2  ' 

14.5 

53.84 

57.2 

15.4 

48.93 

6.0 

15.3 

38.96 

10.5 

15.2 

26.15 

10.2 ; 

J  5.4 

53.79 

57.5 

16.4 

48.71 

6.2 

16.3 

38.61 

10.6 

16.2 

25.75 

10.1 

16.4 

53.75 

57.7 

17.4 

48.47 

6.5 

17.3 

38.25 

10.6 

17.2 

25.33 

10.0 

17.4 

53.73 

58.0 

18.4 

48.21 

6.7 

18.3 

37.87 

10.7 

18.2 

24.89 

9.9 

18.4 

53.72 

58.3 

19.4 

47.93 

6.9 

19.3 

37.46 

10.8 

19.2 

24.44 

9.8 

19.4 

53.71 

58.6 

20.4 

47.61 

7.2 

20.3 

37.01 

10.9 

20.2 

24.00 

9.7 

20.4 

53.70 

58.9 

21.4 

47.26 

7.4 

21.3 

36.54 

11.0 

21.2 

23.58 

9.5  • 

21.4 

53.68 

59.2 

22.3 

46.89 

7.7 

22.3 

36.06 

11.1 

22.2 

23.18 

9.3 

22.4 

53.63 

59.5 

23.3 

46.50 

7.9 

23.3 

35.57 

11.1 

23.2 

22.81 

9.1  ' 

23.4 

53,55 

59.9 

24.3 

46.11 

8.0 

^.3 

35.09 

11.1 

24.2 

22.47 

9.0: 

24.4 

53.43 

60.2 

25  3 

45.73 

8.2 

253 

34.62 

11.1 

25.2 

22.16 

8.8 

25.4 

53.28 

60.6 

26.3 

45.35 

8.3 

26.3 

34.18 

11.1 

26.2 

21.86 

8.G, 

26.4 

53.10 

60.9 

27.3 

44.99 

8.5 

27.3 

33.77 

11.1 

27.2 

21.55 

8.5  > 

27.4 

52.91 

61.2 

28.3 

44.66 

8.6 

28.3 

33.38 

11.0 

28.2 

21.23 

8.4! 

1 

28.4 

52.72 

61.4 

29.3 

44.34 

8.7 

29.3 

33.00 

11.0 

29.2 

20.90 

1 
8.2  ■ 

<   29.4 

52.53 

61.7 

30.3 

44.02 

8.9 

30.3 

32.63 

11.0 

30.2 

20.55 

8.1  1 

30.4 

52.35 

61.9 

31.3 

43.70 

9.1 

31.2 

32.25 

11.0 

31.2 

20.19 

7.9 

31.4 

52.19 

62.2 

32.3 

43.37 

9.2 

32.2 

31.85 

11.1 

• 

32.2 

19.82 

7.7 

V 
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*% 

" 

APPARENT  PLACES  OF  51  CEPHEI,  (fiw., 

)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

V 

M/VY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
il^te. 

Mean 
Solar 
I^te. 

JBi^VHV^ra 

Bight 

Aacen- 

aion. 

Declina* 

tiou 
North. 

A^CvW^S 

Bight 

Aacon- 

aion. 

Declina- 
tion 
North. 

^a^avwa 

Bight 

Aacen- 

aion. 

Declina- 
tion 
North. 

.4^WW* 

Bight 

Aacen- 

aion. 

Declina- 
tion 
NorOi. 

■ 

h    ni 

642 

+87  14 

h     m 

642 

+87  13 

h    m 

642 

+87  13 

h    m 

642 

1 

+87  13 

1.2 

a 
20.19 

7.9 

1.1 

12.74 

60.2 

1.0 

12.42 

50.7 

1.9 

19.65 

It 
41.1 

2.2 

19.82 

7.7 

2.1 

12.61 

59.9 

2.0 

12.57 

50.4 

2.9 

19.98 

40.8 

3.2 

19.45 

7.5 

3.1 

12.51 

59.6 

3.0 

12.74 

50.0 

3.9 

20.29 

40.6 

4.2 

19.10 

7.3 

4.1 

12.44 

59.2 

4.0 

12.92 

49.7 

4.9 

20.59 

40.3 

5.1 

18.77 

7.1 

5.1 

12.39 

58.9 

5.0 

13.10 

49.4 

5.9 

20.88 

40.1 

6.1 

18.46 

6.8 

6.1 

12.35 

58.6 

6.0 

13.27 

49.1 

6.9 

21.17 

39.8 

7.1 

18.18 

6.6 

7.1 

12.32 

58.3 

7.0 

13.41 

48.9 

7.9 

21.47 

39.6 

•     8.1 

17.93 

6.4 

8.1 

* 

12.28 

58.0 

8.0 

13.53 

48.6 

8.9 

21.79 

39.3 

9.1 

17.70 

6.1 

9.1 

12.22 

57.7 

9.0 

13.64 

48.3 

9.9 

22.15 

39.0 

10.1 

17.48 

5.9 

10.1 

12.14 

57.5 

10.0 

13.75 

48.0 

10.9 

22.54 

38.7 

11.1 

17.25 

5.7 

11.1 

12.05 

57.2 

11.0 

13.87 

47.7 

11.9 

22.95 

38.4 

12.1 

17.00 

5.5 

12.0 

1J.95 

56.9 

12.0 

14.00 

47.3 

12.9 

23.38 

38.2 

13.1 

16.73 

5.3 

13.0 

11.85 

56.6 

13.0 

14.16 

47.0 

13.9 

23.82 

38.0 

14.1 

16.45 

5.1 

14.0 

11.76 

56.3 

14.0 

14.35 

46.6 

14.9 

24.26 

37.7  1 

15.1 

16.16 

4.9 

15.0 

11.69 

55.9 

15  0 

14.57 

46.3 

15.9 

24.69 

37.5 

16.1 

15.86 

4.6 

16.0 

11.65 

55.6 

16.0 

14.82 

46.0 

16.9 

25.10 

37.4 

17.1 

15.56 

4.4 

17.0 

11.65 

55.2 

17.0 

15.08 

45.7 

17.9 

25.49 

37.2 

18.1 

15.27 

4.1 

18.0 

11.68 

54.9 

18.0 

15.35 

45.4 

18.9 

25.86 

37.0 

19.1 

15.01 

3.8 

19.0 

11.73 

54.5 

18.9 

15.62 

45.1 

19.9 

26.23 

36.7 

1   20.1 

1 

14.78 

3.5 

20.0 

11.81 

54.2 

19.9 

15.88 

44.8 

20.9 

26.61 

36.5 

21.1 

14.58 

3.2 

21.0 

11.88 

53.9 

20.9 

16.12 

44.6 

21.9 

27.01 

36.3 

22.1 

14.41 

2.9 

22.0 

11.94 

53.6 

21.9 

16.34 

44.3 

22.8 

27.43 

36.0 

23.1 

14.26 

2.6 

23.0 

11.98 

53.3 

22.9 

16.55 

44.0 

23.8 

27.88 

35.8 

24.1 

1 

14.12 

2.4 

24.0 

12.01 

53.1 

23.9 

16.76 

43.7 

24.8 

28.36 

35.5 

25.1 

13.98 

2.1 

25.0 

12.03 

52.8 

24.9 

16.99 

43.4 

25.8 

28.85 

35.3 

26.1 

13.83 

1.9 

26.0 

12.05 

52.5 

25.9 

17.25 

43.1 

26.8 

29.36 

35.1 

27.1 

13.66 

1.7 

27.0 

12.08 

52.1 

26.9 

17.54 

42.8 

27.8 

29.87 

34.9 

'  28.1 

13.47 

1.4 

28.0 

12.12 

51.8 

27.9 

17.85 

42.5 

28.8 

30.37 

34.8 

29.1 

13.27 

1.1 

29.0 

12.19 

51.4 

28.9 

18.19 

42.1 

29.8 

30.86 

34.6 

30.1 

13.08 

0.8 

30.0 

12.29 

51.1 

29.9 

18.55 

41.8 

30.8 

31.33 

34.5 

31.1 

12.90 

0.5 

31.0 

12.42 

50.7 

30.9 

18.93 

41.6 

31.8 

31.77 

34.4 

32.1 

12.74 

0.2 

32.0 

12.57 

50.4 

3L9 

19.30 

41.3 

32.8 

32.18 

34.2 

1 

268 


FIXED  STARS,  1879. 


APPARENT  PLACES  OF  51  CEPHEI,  (Hev., 

)  FOR  THE  UPPER  TRANSD? 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

OECEBIBER. 

Solar 
DAta 

Mean 
Solar 
Date 

>Iean 
Solar 
Date. 

Mean 
Solar 
Date. 

i 

Bight 

Aicen- 

sion. 

Declina- 

tion 
Korth, 

A^ctV^v 

Bight 

Asoen- 

ftion. 

Declina- 
tion 
North, 

m^9mV%^» 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

^^wmv*** 

Bight 

Asoen- 

rion. 

DecUnar 

tlOB 

North, 

• 

h    m 

642 

+87  13 

h    m 

642 

+87  13 

h    m 

643 

+87  13 

h    m 

643 

+87  13 

1.8 

32.18 

34.2 

1.7 

8 

47.50 

u 

31.0 

1.7 

3.88 

32.0 

1.6 

17.08 

37.3 

2.8 

32.58 

34.0 

2.7 

48.00 

30.9 

2.7 

4.42 

32.1 

2.6 

17.46 

37.6 

3.8 

33.00 

33.9 

3.7 

48.53 

30.8 

3.7 

4.96 

32.2 

3.6 

17.82 

37.9 

4.8 

33.45 

33.7 

4.7 

49.08 

30.8 

4.7 

6.50 

32.3 

4.6 

18.15 

38.2 

5.8 

33.92 

33.5 

5.7 

49.66 

30.7 

5.6 

6.02 

32.5 

5.6 

18.45 

38.5 

6.8 

34.41 

33.3 

6.7 

50.26 

30.7 

6.6 

6.51 

32.6 

6.6 

18.72 

38.7 

7.8 

34.93 

33.1 

7.7 

50.85 

30.7 

7.6 

6.97 

32.8 

7.6 

18.98 

39.0 

8.8 

35.47 

32.9 

8.7 

51.43 

30.7 

8.6. 

7.41 

33.0 

8.6 

19.25 

39.2 

1     9.8 

36.03 

32.8 

9.7 

51.99 

30.8 

9.6 

7.84 

33.2 

9.6 

19.53 

39.5 

10.8 

36.58 

32.7 

10.7 

52.53 

30.8 

10.6 

8.26 

33.3 

10.5 

19.82 

39.7 

11.8 

37.11 

32.6 

11.7 

53.04 

30.8 

11.6 

8.69 

33.4 

11«5 

20.13 

39.9 

12.8 

37.63 

32.5 

12.7 

53.53 

30.9 

12.6 

9.13 

33.5 

12.5 

20.45 

40.2 

13.8 

38.13 

32.4 

13.7 

54.02 

30.9 

13.6 

9.60 

33.7 

13.5 

20.78 

40.4 

14.8 

^.61 

32.3 

14.7 

54.51 

30.9 

14.6 

10.08 

33.8 

14.5 

21.10 

40.7 

15.8 

39.08 

32.2 

15.7 

55.02 

30.9 

15.6 

10.58 

33.9 

15.5 

21.41 

41.0 

16.8 

39.55 

32.1 

16.7 

55.54 

30.9 

16.6 

11.09 

34.1 

16.5 

21.69 

41.3 

17.8 

40.03 

32.0 

17.7 

56.09 

30.9 

17.6 

11.59 

34.3 

17.5 

21.94 

41.6 

18.8 

40.54 

31.9 

18.7 

56.67 

30.9 

18.6 

12.08 

34.5 

18.5 

22.15 

42.0 

19.8 

41.07 

31.7 

19.7 

57.26 

30.9 

19.6 

12.55 

34.7 

19.5 

22.32 

42.3 

90.8 

41.62 

31.6 

20.7 

57.84 

30.^ 

20.6 

12.98 

35.0 

20.5 

22.47 

42.6 

21.8 

42.19 

31.5 

21.7 

58.42 

31.0 

21.6 

13.37 

35.2 

21.5 

22.61 

42.9 

22.8 

42.78 

31.4 

22.7 

58.99 

31.1 

22.6 

13.72 

35.4 

22.5 

22.76 

43.2 

23.8 

43.37 

31.3 

23.7 

59.53 

31.2 

23.6 

14.05 

35.7 

23.5 

22.91 

43.4 

24.8 

43.95 

31.3 

24.7 

60.04 

31.3 

24.6 

14.37 

35.9 

24.5 

23.07 

43.7 

25.8 

44.52 

31.2 

25.7 

60.52 

31.4 

25.6 

14.71 

36.0 

25.5 

23.25 

44.0 

26.8 

45.06 

31.2 

26.7 

60.98 

31.5 

26.6 

15.07 

36.2 

26.5 

23.44 

44.2 

27,7 

45.57 

31.2 

27.7 

61.44 

31.6 

27.6 

15.45 

36.4 

27.5 

23.63 

44.5 

28.7 

46.06 

31.1 

28.7 

61.89 

31.7 

28.6 

15.84 

36.6 

28.5 

23.83 

44.8 

29.7 

46.53 

31.1 

29.7 

62.;>5 

31.7 

29.6 

16.25 

36.8 

29.5 

24.01 

45.2 

30.7 

47.01 

31.1 

30.7 

62.84 

31.8 

30.6 

16.67 

37.1 

30.5 

24.15 

45.5 

31.7 

47.50 

31.0 

31.7 

63.35 

31.9 

31.6 

17.08 

37.3 

31.5 

24.27 

45.9 

32.7 

48.00 

30.9 

32.7 

6:^.88 

32.0 

32.6 

17.46 

37.6 

32.5 

• 

24.35 

46.2' 
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APPABENT  PLACES  OF  6  VBBM  IflNOBIS,  FOB  TEDS  UPPEB  TBABTSIT 

AT  WAHHIKGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Heaa 
Solar 
Date 

Solar 

TlttKA 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

M^W^0O% 

Bight 
AaoeO' 

OiOD. 

DeeUna- 

tiOD 

Kwrtk. 

A^IVWV* 

Bight 

Ascen- 

aion. 

BeoUna- 

Hon 
North. 

JI^WW* 

Bight 

Aaoen- 

slon. 

Declina- 
tion 
North, 

A#Bil^7* 

Bight 

Aanen* 

idon. 

Declina- 
tion 
North. 

li    m 

18  10 

+86  36 

h    m 

18  10 

+86  36 

h    m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

1.0 

53.09 

94.5 

1.9 

56.29 

14.7 

1.8 

8.96 

9.1 

1.7 

■ 
14.77 

If 
8.9 

3.0 

53.03 

94.9 

9.9 

56.41 

14.5 

9.8 

4.96 

9.0 

2.7 

15.13 

8.9 

3.0 

53.04 

23.9 

3.9 

56.59 

14.2 

3.8 

4.56 

8.8 

3.7 

15.48 

8.9 

4.0 

53.04 

93.6 

4.9 

56.78 

13.9 

4.8 

4.88 

8.7 

4.7 

15.85 

8.3 

5.0 

53.04 

93.3 

5.9 

56.99 

13.6 

5.8 

5.99 

8.5 

5.7 

16.93 

8.4 

6.0 

53.09 

93.0 

6.9 

57.23 

13.3 

6.8 

5.58 

8.4 

6.7 

16.60 

8.5 

7.0 

53.00 

99.7 

7.9 

57.49 

13.0 

7.8 

5.95 

a3 

7.7 

16.95 

8.7 

8.0 

53.00 

99.3 

8.9 

57.77 

19.8 

8,8 

6.33 

8.9 

8.7 

17.98 

8.8 

9.0 

53.09 

99.0 

9.9 

58.05 

19.6 

9.8 

6.71 

8.1 

9.7 

17.S9 

9.0 

10.0 

53.07 

91.6 

10.9 

58.32 

19.3 

10.8 

7.08 

8.1 

10.7 

17.89 

9.1 

11. 0 

53.14 

91.9 

11.9 

58.59 

19.1 

11.8 

7.43 

8.1 

11.7 

18.19 

9.3 

11.9 

53.99 

90.9 

19.9 

58.86 

19.0 

19.8 

7.77 

8.0 

19.7 

18.48 

9.4 

12.9 

53.31 

90.5 

13.9 

59.12 

11.8 

13.8 

8.10 

8.0 

13.7 

18.77 

9.5 

13.9 

53.41 

20.9 

14.9 

59.37 

11.6 

14.8 

8.49 

8.0 

14.7 

19.08 

9.6 

14.9 

53.52 

19.9 

15.9 

59.61 

11.4 

15.8 

8.74 

8.0 

15.7 

19.40 

9.7 

15.9 

53.63 

19.6 

16.9 

59.86 

11.9 

16.8 

9.06 

7.9 

16.7 

19.73 

9.8 

16.9 

53.73 

19.3 

17.8 

60.12 

11.0 

17.8 

9.39 

7.9 

17.7 

20.07 

10.0 

17.9 

53.89 

19.0 

18.8 

60.39 

10.8 

18.8 

9.74 

7.8 

18.7 

90.42 

10.1 

1&9 

53.90 

18.6 

19.8 

60.68 

10.5 

19.8 

10.11 

7.7 

19.7 

90.76 

10.3 

19.9 

53.98 

18.3 

90.8 

60.99 

10.3 

90.8 

10.49 

7.7 

90.7 

91.09 

10.5 

20.9 

54.07 

18.0 

91.8 

61.32 

10.1 

91.8 

10.88 

7.7 

91,7 

91.40 

10.7 

91.9 

54.17 

17.7 

29.8 

61.67 

9.9 

99.8 

11.98 

7.7 

99.7 

91.70 

11.0 

'^.9 

54.30 

17.5 

93.8 

69.02 

9.8 

23.8 

11.68 

7.7 

93.7 

21.98 

11.9 

93.9 

54.46 

17.9 

94.8 

62.37 

9.6 

24.8 

19.07 

7.8 

94.7 

22.24 

11.4 

94.9 

54.64 

17.0 

25.8 

62.71 

9.5 

2.5.7 

19.44 

7.8 

95.7 

22.48 

11.6 

95.9 

54.84 

16.7 

26.8 

63.04 

9.4 

26.7 

19.79 

7.9 

26.7 

22.72 

11.8 

96.9 

55.05 

16.4 

27.8 

63.36 

9.3 

.27.7 

13.13 

8.0 

27.7 

22.97 

19.0 

97.9 

55.96 

16.1 

28.8 

63.66 

9.9 

28.7 

13.45 

8.0 

98.7 

23.23 

19.9 

98.9 

55.47 

15.8 

29.8 

63.96 

9.1 

.29.7 

13.77 

8.1 

29.7 

23.49 

19.3 

99.9 

55.67 

15.5 

30.8 

64.26 

9.0 

30.7 

14.10 

8.1 

30.7 

93.76 

19.5  1 

1 

30.9 

55.86 

15.9 

31.8 

64.56 

8.8 

31.7 

14.43 

8.1 

31.6 

94.04 

19.7 

31.9 

56.04 

15jO 

32.8 

64.88 

8.7 

32.7 

14.77 

8.2 

39.6 

94.39 

13.0 

1 
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APFABENT  PLACES  OF  6  UHRS  MINOBIE 

\,  FOR  THE  UPPEB  TRANSIT 

AT  WARHTNGTON. 

- 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 

Mean 
Solar 
I>Ata 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

A^MM7« 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

1  r  l>i^» 

Right 
Ascen- 
sion. 

Declina- 
tion 
Nvrth, 

A^ttVW* 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

• 
S 

Rigbt 
Ascen- 
sion. 

Dedin*- 

tion 
NorOim 

h    ni 

18  11 

+86  36 

h    m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

• 

h    m 

18  11 

+86  36 

1.6 

s 
24.04 

12.7 

1.6 

29.23 

II 
21.6 

1.5 

28.50 

31.5 

1.4 

21.95 

40.5 

2.6 

24.32 

13.0 

2.6 

29.30 

21.9 

2.5 

28.34 

31.8 

2.4 

21.66 

40.7 

3.6 

24.59 

13.2 

3.6 

29.34 

22.3 

3.5 

28.17 

32.1 

3.4 

21.38 

40.9 

4.6 

24.84 

13.5 

4.6 

29.37 

22.6 

4.5 

28.01 

32.4 

4.4 

21.10 

41.1 

5.6 

25.07 

13.8 

5.6 

29.39 

23.0 

5.5 

27.85 

32.7 

5.4 

20.83 

41.3 

6.6 

25.28 

14.1 

6.6 

29.39 

23.3 

6.5 

27.70 

33.0 

6.4 

20.56 

41.6 

7.6 

25.48 

14.4 

7.6 

f29.40 

23.6 

7.6 

27.56 

33.2 

7.4 

20.28 

41.8 

8.6 

25.67 

14.6 

8.5 

29.42 

23.9 

8.5 

27.43 

33.5 

8.4 

19.99 

42.1 

9.6 

25.84 

14.9 

9.5 

29.45 

24.1 

9.5 

27.31 

33.8 

9.4 

19.69 

42.3 

10.6 

26.01 

15.1 

10.5 

29.49 

24.4 

10.5 

27.18 

34.1 

10.4 

19.37 

42.6 

11.6 

26.19 

15.4 

11.5 

29.53 

24.7 

11.5 

27.04 

34.5 

11.4 

19.02 

42.8 

12.6 

26.38 

15.6 

12.5 

29.58 

25.1 

12.5 

26.88 

34.8 

12.4 

18.65 

43.1 

13.6 

26.58 

15.8 

13.5 

29.62 

25.4 

13.4 

26.70 

35.2 

13.4 

18.27 

43.3 

14.6 

26.79 

16.1 

14.5 

29.65 

25.8 

14.4 

26.50 

35.5 

14.4 

17.90 

43.6 

15.6 

27.01 

16.3 

15.5 

29.65 

26.1 

15.4 

26.28 

35.8 

15.4 

17.54 

43.6 

16.6 

27.22 

16.6 

16.5 

29.62 

26.5 

16.4 

26.05 

36.1 

16.4 

17.18 

43.8 

17.6 

27.42 

16.9 

17.5 

29.58 

26.9 

17.4 

25.81 

36.4 

17.4 

16.83 

44.0 

18.6 

27.60 

17.3 

18.5 

29.52 

27.2 

18.4 

25.56 

36.7 

18.3 

16.50 

44.1 

19.6 

27.77 

17.6 

19.5 

29.45 

27.6 

19.4 

25.32 

36.9 

19.3 

16.17 

44.3 

20.6 

27.91 

17.9 

20.5 

29.37 

27.9 

20.4 

25.09 

37.2 

20.3 

15.84 

44.5 

21.6 

28.03 

18.3 

21.5 

29.30 

28.2 

21.4 

24.87 

37.4 

21.3 

15.50 

44.7 

22.6 

28.14 

18.6 

22.5 

29.23 

28.5 

22.4 

24.65 

37.7 

22.3 

15.14 

44.9 

23.6 

28.24 

18.9 

23.5 

29.17 

28.8 

23.4 

24.44 

38.6 

23.3 

14.76 

45.1 

24.6 

28.33 

19.1 

24.5 

29,12 

29.1 

24.4 

24.23 

38.2 

24.3 

14.36 

45.3 

25.6 

28.43 

19.4 

25.5 

29.07 

29.4 

25.4 

24.01 

38.5 

25.3 

13.95 

45.5 

26.6 

28.54 

19.7 

26.5 

29.02 

29.7 

26.4 

23.76 

38.8 

26.3 

13.53 

45.6 

27.6 

28.66 

19.9 

27.5 

28.95 

30.0 

27.4 

23.49 

39.2 

27.3 

13.10 

45.8 

28.6 

28.79 

20.2 

28.5 

28.87 

30.4 

28.4 

23.20 

39.5 

28.3 

12.68 

45.9 

29.6 

28.92 

20.5 

29.5 

28.77 

30.& 

29.4 

22.90 

39.8 

29.3 

12.28 

46.0 

30.6 

29.04 

20.8 

30.5 

28.64 

31.1 

30.4 

22.58 

40.0 

30.3 

11.89 

46.1 

31.6 

29.14 

21.2 

31.5 

28.50 

31.5 

31.4 

22.26 

40.2 

31.3 

11.51 

46J2 

32.6 

29.23 

21.6 

32.5 

28.34 

31.8 

32.4 

21.95 

40.5 

32,3 

11.14 

46.3 

FIXED  STARS^  1870. 
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APPABENT  PLACES  OF  d  UR&fi  lilNORIS,  FOR  THE  UPPER  TRANSIT 

AT  WARHTNGTON. 

SEPTEMBER. 

OCTOBER. 

- 

NOVEMBER. 

DECEMBER. 

Ralar 
Bftte. 

Mean 
Rolar 
Date. 

Mean 
Rolar 
Date. 

Mean 
Solar 
Date. 

Bight 

Ajioen- 

sion. 

Declina- 
tion 
North. 

<A^WVw« 

Bight 

Aacen- 

sion. 

Declina- 
tion 
North. 

^k^BPWr* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

m0  mmmV 

Bit^t 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

18  10 

-f86  36 

• 

h    m 

18  10 

+86  d6 

h    m 

18  10 

+86  d6 

h    m 

18  10 

+86  36 

1.3 

71.14 

46.3 

1.2 

58.53 

48.1 

1.1 

45.84 

II 

45.3 

1.1 

36.52 

38.4 

3.3 

70.78 

46.4 

2.2 

58.13 

48.1 

2.1 

45.43 

45.2 

2.1 

36.28 

38.1 

3.3 

70.41 

46.6 

3.2 

57.71 

48.1 

3.1 

45.03 

45.0 

3.1 

36.04 

37.7 

4.3 

70.03 

46.7 

4.2 

57.28 

48.1 

4.1 

44.64 

44.8 

4.1 

35.82 

37.4 

5.3 

69.64 

46.9 

5.2 

56.83 

48.1 

5.1 

44.26 

44.6 

5.1 

35.63 

37.1 

6.3 

69.24 

47.0 

6.2 

56.37 

48.1 

6.1 

43.89 

44.4 

6.1 

35.46 

36.8 

7.3 

68.82 

47.1 

7.2 

55.91 

48.0 

7.1 

43.54 

44.1 

7.0 

35.30 

36.5 

8.3 

68.38 

47.3 

8.2 

55.46 

48.0 

8.1 

43.20 

43.9 

8.0 

35.14 

36.2 

9.3 

67.93 

47.4 

9.2 

55.01 

47.9 

9.1 

43.88 

43.7 

9.0 

34.98 

35.9 

10.3 

67.48 

47.4 

10.3 

54.58 

47.8 

10.1 

43.58 

43.5 

10.0 

34.81 

35.6 

11.3 

67.03 

47.5 

11.3 

54.17 

47.7 

11.1 

43.38 

43.3 

11.0 

34.63 

^5.3 

12.3 

66.59 

47.5 

12.2 

53.77 

47.6 

12.1 

41.96 

43.1 

12.0 

34.45 

35.0 

13.3 

66.17 

47.6 

13.2 

53.38 

47.5 

13.1 

41.63 

42.9 

13.0 

34.20 

34.8 

14.3 

65.77 

47.6 

14.2 

52.99 

47.4 

14.1 

41.39 

42.7 

14.0 

34.08 

34.5 

15.3 

65.37 

47.7 

15.2 

52.59 

47.4 

15.1 

40.94 

42.5 

15.0 

33.90 

34.1 

16.3 

64.97 

47.7 

16.2 

52.19 

47.3 

16.1 

40.59 

42.3 

16.0 

33.74 

33.8 

17.3 

64.57 

47.8 

17.2 

51.77 

47.3 

17.1 

40.34 

42.1 

17.0 

33.61 

33.4 

18.3 

64.16 

47.9 

18.2 

51.33 

47.2 

18.1 

39.90 

41.8 

18.0 

33.50 

33.0 

19.3 

63.74 

48.0 

19.2 

50.89 

47.1 

19.1 

39.58 

41.5 

19.0 

33.41 

32.7 

20.3 

63.30 

48.1 

20.2 

50.44 

47.0 

20.1 

39.39 

41.3 

20.0 

33.34 

32.3 

21.3 

62.84 

48.1 

21.2 

50.00 

46.9 

21.1 

39.02 

41.0 

21.0 

33.28 

32.0 

22.3 

62.38 

48.2 

«.2 

49.57 

46.8 

22.1 

38.76 

40.7 

22.0 

33.23 

31.7 

23.2 

61.91 

48.2 

23.2 

49.16 

46.6 

23.1 

38.52 

40.4 

23.0 

3.3.17 

31.4 

34.2 

61.44 

48.2 

24.2 

48.76 

46.4 

24.1 

38.30 

40.2 

24.0 

33.11 

31.1 

25.2 

60.99 

48.2 

25.2 

48.38 

46.3 

25.1 

38.07 

39.9 

25.0 

33.04 

30.8 

26J8 

60.55 

48.2 

26.2 

48.02 

46.1 

26.1 

37.83 

39.7 

26.0 

32.96 

30.5 

27.2 

60.13 

48.1 

27.2 

47.67 

46.0 

27.1 

37.58 

39.5 

27.0 

32.88 

30.2 

88.2 

59.73 

48.1 

38.2 

47.33 

45.8 

28.1 

37.32 

39.2 

28.0 

32.81 

29.9 

29.2 

59.33 

48.1 

29.2 

46.98 

45.7 

29.1 

37.05 

38.9 

29.0 

32.75 

29.5 

30.2 

58.93 

48.1 

30.2 

46.61 

45.6 

30.1 

36.78 

38.7 

30.0 

32.70 

29.1 

31.2 

58.53 

48.1 

31.2 

46.23 

45.5 

31.1 

36.52 

38.4 

31.0 

32.66 

28.8 

2i2.2 

58.13 

48.1 

32.1 

45.84 

45.3 

32.1 

36.28 

38.1 

32.0 

32.65 

28.4 
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APPABENT  PLACES  OF  A  XJB&M  MINOBIS;  FOB  *: 

EtANsrr 

DHE  UPPER  T 

AT  WARHTNGTON. 

JANUABY. 

* 

FEBBUABY. 

MABCH. 

APBIL. 

Mean 
Rolnr 
Dote. 

Mean 
Solar 
Dotie. 

Mean 
Solar 

DfttA. 

Mean 
Solar 
TWkte. 

1 

Right 

Aaoen- 

sion. 

DeoUnA> 

tlOD 

Iforth. 

A^aw«n^« 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

A^avvo* 

Bight 

Asoen- 

sicm. 

Declina- 
tion 

M>JWn^m 

Right 

Asoen- 

sion. 

DediM^ 

tlon 
iir<Mtfc. 

h    m 

19  43 

+88  56 

h    m 

19  43 

-1-88  56 

h    m 

19  43 

4^56 

h    m 

19  44 

+88  56 

1.1 

36.57 

30.8 

1.0 

31.64 

31.3 

1.9 

46.33 

n 

13.3 

1.8 

16.33 

3.1 

36.19 

30.5 

3.0 

31.78 

30.9 

3.9 

47.00 

13.0 

3.8 

17.41 

a6 

3.1 

35.79 

30.3 

3.0 

31.91 

30.6 

3.9 

47.69 

13.8 

3.8 

18.55 

a5 

4.0 

35,35 

30.0 

4.0 

33.05 

30.3 

4.9 

48.41 

13.5 

4.8 

19.74 

a4 

5.0 

34.88 

39.7 

5.0 

33.33 

30.0 

5.9 

49.19 

13.3 

5.8 

90.95 

a4 

6.0 

•M.oo 

39.5 

6.0 

33.43 

19.6 

6.0 

50.04 

13.0 

6.8 

33.17 

8.3 

7.0 

33.86 

39.3 

7.0 

33.71 

19.3 

7.9 

50.96 

11.8 

7.8 

33.38 

a4 

8.0 

33.35 

38.8 

8.0 

33.06 

19.0 

8.9 

51.93 

11.6 

8.8 

34.56 

a4 

9.0 

33.88 

38.5 

9.0 

33.50 

18.6 

9.9 

53.94 

11.4 

9.8 

85.68 

a4 

10.0 

33.47 

38.3 

9.9 

34.00 

18.3 

10.9 

53.96 

11.3 

10.8 

36.75 

8.4 

u.o 

33.13 

37.8 

10.9 

34.53 

18.0 

11.9 

54.97 

11.1 

11.8 

37.77 

a5 

18.0 

31.89 

37.5 

11.9 

'35.04 

17.8 

13.9 

55.94 

10.9 

13^ 

38.77 

as 

13.0 

31.70 

37.1 

13.9 

35.55 

17.5 

13.9 

56.87 

10.8 

13.8 

39.76 

8.5 

14.0 

31.56 

36.8 

13.9 

36.04 

17.3 

14.8 

57.76 

10.7 

14.8 

30.77 

8.5 

15.0 

31.45 

36.5 

14.9 

36.50 

17.0 

15.8 

58.61 

10.5 

15.8 

31.83 

8.5 

16.0 

31.35 

36.3 

15.9 

36.93 

16.8 

16.8 

59.45 

10.4 

16.8 

33.96 

as 

17.0 

31.33 

35.9 

16.9 

37.33 

16.4 

17.8 

60.33 

10J2 

17.8 

34.15 

as 

18.0 

31.06 

35.7 

17.9 

37.75 

16.3 

18.8 

61.36 

10.1 

18.8 

35.38 

8.5 

19.0 

30.87 

35.4 

18.9 

38.33 

15.9 

19.8 

63.35 

9.9 

10.8 

36.63 

as 

90.0 

30.67 

35.1 

19.9 

38.76 

15.6 

30.6 

63.31 

9.7 

30.8 

37.88 

ae 

31.0 

30.47 

34.8 

80.9 

39.38 

15.3 

31.8 

64.43 

9.6 

31.8 

39.10 

a7 

83.0 

30.39 

34.4 

31.9 

40.07 

15.0 

33.8 

65.61 

9.4 

33.7 

40.87 

as 

33.0 

30.16 

34.1 

33.9 

40.84 

14.7 

33.6 

66.81 

9.3 

83,7 

41.37 

a9 

34.0 

30.13 

33.7 

33.9 

41.65 

14.5 

348 

67.99 

9.3 

34.7 

43.40 

9.0 

35.0 

30.16 

33.4 

34.9 

43.47 

14.3 

35.8 

69.15 

9.1 

35.7 

43.38 

9.1 

36.0 

30.39 

33.0 

85.9 

43.30 

14.0 

36.8 

70.38 

9.1 

96.7 

44.34 

9.3 

37.0 

30.49 

33.7 

36.9 

44.13 

13.8 

37.8 

71.34 

9.0 

27.7 

45.39 

a3 

38.0 

30.73 

33.3 

37.9 

44.90 

13.6 

88.8 

73.34 

9.0 

38.7 

46.86 

a4- 

39.0 

30.98 

33.0 

38.9 

45.63 

13.4 

39.8 

73.38 

8.9 

39.7 

47.96 

9.5 

30.0 

31.33 

81.7 

39.9 

46.33 

1.3.3 

30.8 

74.30 

8.8 

30.7 

48.31 

9.6 

31.0 

31.46 

31.5 

30.9 

47.00 

13.0 

31.8 

75.30 

8.7 

31.7 

49.40 

9.6 

33.0 

31.64 

31.3 

31.9 

47.69 

13.8 

33.8 

76.33 

8.6 

33.7 

50.52 

9.7 
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AFPARKNT  PLACES  OF  k  VBBM  MINOBI£ 

i,  FOR  TUK  UPPER  TRANSIT 

AT  WAAHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

SoBa 
Date. 

Mmd 
SdUr 

Mean 
Rolar 

Mean 
Solar 
Date. 

Blgbi 
Asoen- 

■lOIL 

Dedio*- 

tion 
North, 

Bight 
Asoen- 

HiOD. 

De6Uiift> 

tlon 
Worth. 

iA^VW7a 

Bight 

Asoen* 

sion. 

Declina- 
tion 
Jforth. 

A^Vn^T* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Iforth, 

h    m 

19  44 

+88  56 

• 

h    m 
19  45 

+88  56 

h    m 

19  45 

+88  56 

h    m 

19  44 

+88  56 

1.7 

49.40 

9.6 

1.6 

16.39 

15.9 

1.6 

97.30 

// 
95.9 

1.5 

80.00 

35.8 

8.7 

50.59 

9.7 

9.6 

16.99 

16.9 

9.6 

97.98 

95.6 

9.5 

79.39 

36.1 

3.7 

51.65 

9.9 

3.6 

17.58 

16.5 

3.6 

97.90 

96.0 

3.5 

78.89 

36.4 

4.7 

59.77 

10.0 

4.6 

18.10 

16.8 

4.5 

97.09 

96.3 

4.5 

78.98 

36.7 

6.7 

53.84 

10.9 

5.6 

18.57 

17.1 

5.5 

96.99 

96.6 

5.5 

77.78 

37.0 

6.7 

54.86 

10.4 

6.6 

19.00 

17.4 

6.5 

96.91 

96.9 

6.5 

77.31 

37.3 

7.7 

55.81 

10.6 

7.6 

19.49 

17.7 

7.5 

96.87 

97.9 

7.5 

76.84 

37.6 

8.7 

56.70 

10.8 

8.6 

19J» 

17.9 

8.5 

96.87 

97.5 

8.5 

76.33 

37.9 

9.7 

57.54 

11.0 

9.6 

90.89 

18.9 

9.5 

96.91 

97.8 

9.4 

75.78 

38.3 

10.7 

58.36 

11.1 

10.6 

90.83 

18.5 

10.5 

96.95 

98.9 

10.4 

75.17 

38.6 

11.7 

50.17 

11.3 

11.6 

91.38 

18.7 

11.5 

96.98 

98.5 

11.4 

74.47 

39.0 

ia.7 

60.09 

11.4 

19.6 

91.95 

19.0 

19.5 

96.98 

98.9 

19.4 

73.70 

39.3 

13.7 

60.99 

11.6 

13.6 

99.53 

19.3 

13.5 

96.99 

99.3 

13.4 

79.88 

39.7 

14.7 

61.87 

11.7 

14.6 

93.08 

19.6 

14.5 

96.80 

99.6 

14.4 

79.04 

40.0 

15.7 

69.86 

11.9 

15.6 

93.59 

19.9 

155 

96.59 

30.0 

15.4 

71.19 

40.3 

16.7 

63.88 

19.1 

16.6 

94.03 

90.3 

16.5 

96.30 

30.4 

16.4 

70.35 

40.5 

17.7 

64.00 

19.3 

17.6 

94.38 

90.7 

17.5 

95.95 

30.7 

17.4 

69.54 

40.8 

18.7 

65.88 

19.5 

18.6 

94.66 

91.0 

18.5 

95.59 

31.1 

18.4 

68.76 

41.1 

19.7 

66.81 

19.8 

19.6 

94.88 

91.3 

19.5 

95.93 

31.4 

19.4 

68.09 

41.3 

90.7 

67.67 

13.0 

90.6 

95.06 

91.6 

90.5 

94.90 

31.7 

90.4 

67.99 

41.6 

«1.7 

68.46 

13.3 

91.6 

95.93 

99.0 

91.5 

94.60 

39.0 

91.4 

66.55 

41.9 

99.7 

69.16 

13.5 

99.6 

95.41 

99.9 

99.5 

94.33 

39.3 

99.4 

65.78 

49.9 

98.7 

69.85 

13.8 

93.6 

95.69 

99.5 

93.5 

94.08 

39.6 

93.4 

64.95 

49.6 

94.7 

70.50 

14.0 

94.6 

95.86 

99.8 

94.5 

93.83 

39.9 

94.4 

64.06 

49.9 

95.7 

71.15 

14.9 

95.6 

96.13 

93.1 

95.5 

93.56 

33.3 

95.4 

63.10 

43.9 

96.7 

71.89 

14.4 

96.6 

96.49 

93.4 

96.5 

93.94 

33.7 

96.4 

69.08 

43.5 

97.7 

79.59 

14.6 

97.6 

96.71 

93.8 

97.5 

99.85 

34.1 

97.4 

61.01 

43.8 

98.6 

73.97 

14.8 

98.6 

96.96 

94.1 

98.5 

99.39 

34.4 

96.4 

59.99 

44.1 

99.6 

74.04 

15.1 

99.6 

97.14 

94.5 

99.5 

91.86 

34.8 

99.4 

58.84 

44.3 

30.6 

74.89 

15.3 

30.6 

97.95 

94.9 

30.5 

91.97 

35.1 

30.4 

57.79 

44.6 

31.6 

75.69 

15.6 

31.6 

97.30 

95.9 

31.5 

90.64 

35.5 

31.4 

56.80 

44.8 

39.6 

76.39 

15.9 

39.6 

97.98 

95.6 

39.5 

90.00 

35.8 

39.4 

55.66 

45.0 

18 
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FIXED  STARS,  1879. 


APPARENT  PLACES  OF  \  UKa£  BilNORIS,  FOB  THE  UPPEB  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.4 
2.4 
3.4 
4.4 

5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.3 
18.3 
19.3 
20.3 

21.3 
22.3 
23.3 
24.3 

25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


SEPTEMBER. 


Bight 

ABoen* 

sion. 


h    m 

19  44 

9 

55.86 
54.96 
54.07 
53.17 

52.23 
51.22 
50.14 
49.00 

47.80 
46.57 
45.32 
44.09 

42.90 
41.75 
40.64 
39.55 

38.46 
37.36 
36.21 
35.00 

33.73 
32.41 
31.04 
29.64 

28.25 
26.89 
25.59 
24.34 

23.13 
21.96 
20,80 
19.61 


I>ecli]i»- 

ti<m 
North, 


+88  56 

45!o 
45.2 
45.5 
45.7 

46.0 
46.3 
46.6 
46.8 

47.1 
47.3 
47.5 

47.7 

47.9 
48.1 
48.3 
48.5 

48.7 
48.9 
49.1 
49.3 

49.6 
49.8 
50.0 
50.1 

50.3 
50.4 
50.5 
50.6 

50.8 
50.0 
51.0 
51.2 


Mean 
Solar 
Date. 


1.3 
2.3 
3.3 
4.3 


5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
12.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 
19.3 
20.3 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.2 


OCTOBER. 


Right 

Asoen- 

fllon. 


Declina- 
tion 
North. 


19  43  +88  56 


8 

80.80 
79.61 
78.88 
77.10 

75.75 
74.33 
72.88 
71.42 

69.97 
68.56 
67.19 
65.87 

64.60 
63.35 
62.09 
60.80 

59.47 
58.08 
56.63 
55.14 

53.64 
52.14 
50.66 
49.23 

47.87 
46.57 
45.32 
44.10 

42.88 
41.62 
40.31 
38.96 


51.0 
61.2 
51.4 
51.5 

51.7 
51.8 
51.9 
52.0 

52.1 
52.2 
52.2 
52.3 

52.4 
52.4 
52.5 
52.6 

52.7 
52.8 
52.9 
53.0 

53.0 
53.0 
53.0 
53.0 

53.0 
53.0 
53.0 
53.0 

53.0 
53.0 
53.0 
53.1 


Mean 
Solar 
Date. 


1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 
8.2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.2 
16.2 

17.2 

18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.1 

29.1 
30.1 
31.1 
32.1 


NOVEMBER. 


Bight 
Ascen- 
sion. 


n    m 

19  43 

•    s 
38.06 

37.55 

36.10 

34.64 

33.20 
31.78 
30.41 
29.10 

27.85 
26.65 
25.46 
24.25 

23.01 
21.73 
20.40 
19.03 

17.63 
16.23 
14.87 
13.57 

12.34 

11.18 

10.09 

9.04 

8.00 
6.06 
5.89 

4.78 

3.62 
2.43 
1.22 
0.02 


DedUna- 

tion 
North. 


+88  56 

53.1 
53.1 
53.1 
53.0 

53.0 
52.9 
52.8 
52.7 

52.6 
52.6 
52.5 
52.5 

52.4 
52.4 
52.3 
52.3 

62.2 
62.0 
51.9 
51.8 

51.6 
51.4 
51.3 

51.1 

I 

51.0 
50.9 
50.7 
60.6 

50.5 
50.3 
50.2 
50.0 


Mean 
Solar 
Date. 


1.1 
2.1 
3.1 

4.1 

5.1 
6.1 
7.1 

ai 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 

17.1 
16.1 
19.1 
20.1 


DECEMBER. 


Blidift 

Asoen- 

sion. 


h    m 

19  42 

61.22 
60.02 
68.85 
57.74 

56.70 
56.72 
54.80 
53.92 

53.05 
S8.I6 
51 JM 
50.28 

49.29 
48.28 
47.26 
46.27 

45.34 
44.48 
.43.70 
43.00 


Deellna- 

tlon 

NofOi. 


21.1 

42.37 

22.1 

41.77 

23.1 

41.17 

24.1 

40.56 

25.1 

39.93 

26.1 

39.26 

27.1 

38.55 

28.1 

37^ 

29.1 

37.11 

30.1 

36.42 

31.1 

35.80 

32.1 

35.26 

1+88  56 

60J2 
50.0 
49.8 
49.5 

49.3 
49.1 
48.9 
48.7 

48.5 
48.3 

4ai 

47.9 

47.7 
47.5 
47.3 
47.0 

46.7 
46.4 
46.1 
45.9 

45.6 
45.3 
45.1 
44.8 

44.6 
44.4 
44.1 
48.8 

43.5 
43.9 
42.9 
42.6 
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APPAttEl^T  PLACES  FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 

Mmb 
Solar 
Data. 

a  Andromedas 

• 

• 

y  Pegasi. 
(jaigenib.) 

*p  Hydri. 

a  CaaaiopesB. 

Biglit 
Aaoeiuion. 

DeoUnatian 
North, 

Bight 
Afloenston. 

DeoUnation 
KorOL 

Bight 
Aaoensioii. 

Deollnatioii 
South, 

Bight 
Aaoension. 

Declination 
North. 

0 

m 

2 

+28  25 

h 

0 

m 

7 

+14  30 

h     m 

0  19 

o 

-77 

55 

h     m 

0  33 

+55 

52 

(I>ec.90.3) 

8.57- 

-.18 

35.5 

-0.7 

0.99- 

-.11 

49^3 

-0.7 

8 

23.70  -.95 

86.4  +0.8 

39.45- 

-.96 

46.7 

-0.1 

Jan.    9.2 

8.44 

.13 

34.6 

1.0 

0.88 

.11 

485 

0.9 

22.77    .90 

85.3 

1.4 

39.18 

.27 

46.3 

0.6 

19.2 

8.32 

.19 

33.4 

1.3 

0.78 

.10 

47.6 

0.9 

21.90    .83 

83.7 

1.9 

38.91 

.97 

45.4 

1.1 

29.2 

8.21 

.10 

32.1 

1.4 

0.68 

.00 

46.7 

1.0 

21.12     .74 

81.5 

9.4 

38.65 

.95 

44.1 

1.6 

Feb.    8.1 

8.11 

.06 

30.6 

1.5 

0.60 

.07 

45.6 

1.0 

20.44    .69 

78.8 

9.9 

38.42 

.99 

42.3 

1.9 

18.1 

8.04 

.05 

29.0 

1.6 

0.55 

.04 

44.7 

1.0 

19.87    .50 

75.7 

8.9 

38.22 

.17 

40.2 

9.9 

28.1 

8.01- 

-.CB 

27.4 

1.6 

0.52- 

-.09 

43.7 

0.8 

19.45    .35 

72.3 

8.5 

38.08 

.19 

37.9 

9.4 

Mar.  10.0 

8.01  +.09 

25.9 

1.5 

0.52  +.09 

43.0 

0.7 

19.17    .90 

68.7 

8.7 

37.99- 

-.06 

35.4 

9.5 

20.0 

8.05 

.06 

24.5 

1.3 

0.55 

.06 

42.4 

0.5 

19.04  -.06 

64.9 

8.8 

37.96  +.01 

32.9 

9.5 

30.0 

8.13 

.11 

23.3 

1.0 

0.6:^ 

.10 

42.0  -0.9 

19.07  +.U 

61.0 

8.9 

38.01 

.09 

30.4 

9.4 

Apr.    9.0 

8.26 

.15 

22.4 

0.7 

0.74 

.14 

41.9 

0.0 

19.26    .97 

57.2 

3.8 

38.14 

.16 

28.2 

9.1 

19.0 

8.44 

M 

21.9  -0.4 

0.90 

.18 

42.1  +4».4 

19.60'  .49 

5:).4 

3.7 

38.33 

.93 

26.2 

1.8 

28.9 

8.66 

.94 

21.7 

0.0 

1.10 

.9i 

42.7 

0.7 

20.10     .57 

49.8 

3.5 

38.60 

.30 

24.5 

1.5 

May    6.9 

8.92 

M 

21.9  +0.4 

1.34 

.95 

43.5 

1.0 

20.74    .71 

46.5 

3.9 

38.94 

.36 

23.3 

1.0 

1&9 

9JSil 

.31 

22.5 

0.8 

1.61 

.98 

44.6 

1.3 

21.50    .83 

43.4 

9.9 

39.32 

.41 

22.5 

0.5 

28.8 

9.53 

.33 

23.4 

1.9 

1.90 

.31 

46.1 

1.5 

22.38    .93 

40.8 

9.4 

39.76 

.46 

22.2  -0.1 

June   7.8 

9.87 

.35 

24.8 

1.5 

2.22 

.39 

47.7 

1.8 

23.35  1.01 

38.5 

9.0 

40J33 

.48 

22.4  •H>.4 

17.8 

10.22 

.35 

26.4 

1.8 

2.54 

.33 

49.6 

9.0 

24.39  1.07 

36.8 

1.4 

40.72 

.49 

23.0 

0.9 

27.7 

10.57 

.35 

28.4 

9.1 

2.87 

.33 

51.6 

9.1 

25.48  1.09 

35.7 

0.9 

41.21 

.50 

24.2 

1.4 

July    7.7 

10.91 

.34 

30.6 

9.3 

3.19 

.39 

53.8 

9.9 

26.57  1.09 

35.0  40.3 

41.71 

.49 

25.8 

1.8 

17.7 

11.24 

.39 

32.9 

9.4 

3.50 

.30 

56.0 

9.9 

27.66  1.06 

35.0 -OJi 

42.18 

.48 

27.9 

9.9 

27.7 

11.55 

S» 

35.4 

9.5 

3.79 

.97 

58.2 

9.9 

28.68    .99 

35.5 

0.8 

42.63 

.43 

30.2 

9.5 

Aag.   0.6 

11.82 

.95 

37.9 

9.5 

4.05 

.94 

60.3 

9.1 

29.63    .90 

36.6 

1.4 

43.04 

.39 

32.9 

9.8 

16.6 

12.05 

.99 

40.5 

9.5 

4.28 

.91 

62.3 

9.0 

30.47    .78 

38.2 

1.8 

43.40 

.34 

35.8 

3.0 

26.6 

12.25 

.18 

43.0 

9.5 

4.47 

.17 

64.2 

1.8 

31.17    .68 

40.3 

9.3 

43.72 

.99 

38.9 

3.9 

Sept.  5.6 

12.41 

.14 

45.4 

9.3 

4.62 

.18 

65.9 

1.6 

31.72    .46 

42.8 

9.6 

43.98 

.93 

42.1 

8.9 

15.5 

12.52 

.00 

47.6 

9.9 

4.74 

.10 

67.5 

1.4 

32.09    .98 

45.5 

9.9 

44.19 

.18 

45.4 

3.3 

25.5 

12.60 

.06 

49.7 

9.0 

4.82 

.06 

68.8 

1.9 

32.27  +.08 

48.5 

3.0 

44.34 

.19 

48.6 

2S 

Oct.     5.5 

12.64  +.03 

51.6 

1.8 

4.86  +.03 

69.9 

1.0 

32.25  -.11 

5L.6 

3.0 

44.43 

.06 

51.8 

3.1 

15.4 

12.64. 

-.01 

53.3 

1.5 

4.87 

.00 

70.8 

0.7 

32.05    .90 

54.6 

3.0 

44.46  +.01 

54.8 

9.9 

25.4 

12.61 

.04 

54.7 

1.3 

4.85- 

-.08 

71.4 

0.5 

31.67    .47 

57.4 

9.7 

44.44  - 

-.04 

57.7 

9.7 

Nov.   4.4 

12.55 

.07 

55.8 

1.0 

4.8J 

.06 

71.8 

0.3 

31.12    .69 

60.0 

9.4 

44.37 

.09 

60.2 

9.4 

14.4 

12.47 

.00 

56.6 

0.7 

4.74 

.07 

72.0  +0.1 

30.43    .75 

62.2 

9.0 

44.26 

.14 

62.5 

9.1 

24^ 

12^7 

.U 

57.2  +0.4 

4.66 

.00 

72.0-0.1 

29.62    .86 

64.0 

1.5 

44.10 

.18 

64.3 

1.6 

Dee.    4.3 

12.26 

.19 

57.4 

o;o 

4.56 

.10 

71.8 

0.3 

28.73    .99 

65.1 

0.9 

43.90 

.91 

65.7 

1.9 

14.3 

12.13 

.13 

57.2  -0.3 

4.46 

.11 

7J.3 

0.5 

27.78     .96 

65.7  -0.3 

43.67 

.94 

66.7 

0.7 

24.3 

12.00 

.13 

56.8 

0.6 

4.35 

.11 

70.8 

0.7 

26.82    .96 

65.7  +0.3 

43.42 

.96 

67.1 

+OJi 

1          34.2 

11.87- 

-.13 

56.1  -0.9| 

4.24- 

-.11 

70.0  -0.8 1 

25.86  -.94 

65.0  +1.0 

43.16  - 

-.97 

67.0 -0.8 1| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WAflHTNGTON. 

i 

Q  Ceti. 

^21 

Caosiopes 

• 

e 

PiBcium. 

0>  Ceti. 

Solar 
Date. 

1 

Bight 
Anflflneion. 

Declination 
South. 

Bight 
Aeoeusion. 

Dedinatioo 
NofUim 

Bight 
Aaoenaion. 

Declination 
North. 

Bight 
Aaoenaion. 

TlAnlfiM 

ition 
h. 

Soui 

h     m 

0  37 

-18  38 

h     m 

0  37 

o 

+74 

19 

h     m 

0  56 

o 

+7 

14 

h     m 

1  17 

o 

47 

(Dec.  30.3) 

31.84- 

-.IS 

64.7  -0.6 

40.91  - 

-.67 

58.3  +0.3 

40.83- 

-.11 

26.3  -0.6 

59.68- 

-.11 

85.5  Hk.8  1 

Jan.    9.2 

31.72 

.19 

65.1 

0.3 

40.23 

.68 

58.3  -0.3 

40.73 

.11 

25.6 

0.7 

59.57 

.19 

86.2 

0..I 

19.2 

31.60 

.IS 

65.3  -0.1 

39.55 

.67 

57.8 

0.9 

40.61 

.11 

24.9 

0.7 

59.45 

.19 

86.8 

0.6! 

29.!2 

31.49 

.11 

65.3  •HI.S 

38.90 

.69 

56.6 

1.4 

40.50 

.11 

24.2 

0.7 

59.33 

.19 

87.1 

0.3  j 

Feb.    8.1 

31.39 

.09 

65.0 

0.4 

38.32 

.55 

54.9 

1.9 

40.40 

.10 

23.6 

0.6 

59.21 

.11 

87.3  -0.1 

l&l 

31.30 

.07 

64.4 

0.7 

.37.81 

.46 

52.7 

9.4 

40.31 

.08 

23.0 

0.5 

59.11 

.10 

• 

87.3  -HI.1 

28.1 

31.24 

.06 

63.5 

l.O 

37.41 

.34 

50.2 

9.7 

40.24 

.06 

22.6 

0.4 

59.02 

.06 

87.0 

0.4  i 

Mar.  10.1 

31.21  - 

-.09 

62.4 

1.9 

37.14 

.90 

47.4 

9.9 

40.19  - 

-.03 

22.2 

-«.9 

58.95 

.06 

86.5 

0.6 

20.0 

31.21  +.(K^ 

61.0 

1.5 

37.02- 

-.06 

44.4 

3.0 

40.18 

.00 

22.1 

0.0 

58.91- 

-.09 

85.7 

•••. 

30.0 

31.25 

.06 

59.4 

1.7 

37.04  +.10 

41.5 

9.9 

40.20  +.04 

22.1  -H»Ji 

58.91  +.0B 

84.8 

1.1  i 

Apr.    9.0 

-31.33 

.10 

57.5 

1.9 

37.22 

.95 

38.6 

9.8 

40.27 

.09 

22.4 

0^4 

58.95 

.06 

83.5 

1.3' 

19.0 

31.45 

.14 

55.5 

9.1 

37.55 

.40 

36.0 

9.5 

40.38 

.13 

23.0 

0.7 

59.03 

.10 

82.1 

IS 

28.9 

31.61 

.18 

53.3 

9.9 

38.02 

.54 

33.6 

9.1 

40.53 

.17 

23.8 

0.9 

59.15 

.14 

80.4 

IS 

May    8.9 

31.81 

.99 

51.0 

9.3 

38.62 

.66 

31.7 

1.7 

40.72 

JSil 

24.8 

1.9 

59.32 

.19 

78.6 

IS: 

18.9 

32.06 

.96 

48.6 

9.4 

39.33 

.76 

30.2 

1.9 

40.95 

M 

26.1 

1.4 

59.52 

.99 

76.6 

S.1 

28.8 

32.32 

.99 

46.2 

9.4 

40.13 

.83 

29.3 

0.7 

41.21 

.98 

27.6 

1.6 

59.76 

iM 

74.5 

9.1 

1 

June   7.8 

32.62 

.31 

43.8 

9.3 

40.99 

.88 

28.9  -0.1 

41.50 

.30 

29.3 

1.8 

60.03 

.98 

72.3 

3Ji 

17.8 

32.93 

.39 

41.6 

9Ji 

41.89 

.91 

29.0  40.4 

41.81 

.31 

31.2 

1.9 

60.33 

.30 

70.1 

9Ji 

37.8 

33.26 

.33 

39.5 

9.0 

42.81 

.93 

29.7 

0.9 

42.12 

.39 

33.1 

9.0 

60.64 

.31 

68.0 

9.1  i 

July    7.7 

33.58 

.39 

87.5 

1.8 

43.72 

.90 

30.9 

1.5 

42.44 

.39 

35.1 

9.0 

60.95 

.39 

65.9 

9.0 

17.7 

33.00 

.31 

35.9 

1.6 

44.59 

.86 

32.6 

1.9 

42.76 

.31 

.37.1 

9.0 

61.27 

.31 

64.0 

1.8 

27.7 

34.21 

.30 

34.5 

1.9 

45.42 

.80 

34.7 

9.4 

43.06 

.99 

39.1 

1.9 

61.57 

.30 

62.3 

1.6 

Aug.   6*7 

34.49 

.37 

33.5 

0.9 

46.19 

.72 

37.3 

9.8 

43.35 

.97 

40.9 

1.7 

61.87 

.98 

60.9 

iS 

16.6 

34.75 

.94 

32.8 

0.5 

46.87 

.64 

40.2 

3.1 

43.61 

.94 

42.6 

1.6 

62.14 

.96 

50.8 

1.0  i 

26.6 

34.97 

.90 

32.5  4«.l 

47.46 

.54 

43.4 

3.3 

43.84 

.91 

44.1 

1.4 

62.38 

.93 

58.9 

0.7 

Sept.  5.6 

35.16 

.17 

32.5  -0.9 

47.94 

.43 

46.9 

3.5 

44.03 

.18 

45.4 

1.9 

62.59 

jm 

58.4+0.4  1 

15.5 

35.30 

.13 

32.9 

0.5 

48.32 

.39 

50.5 

3.6 

44.19 

.14 

46.5 

1.0 

62.77 

.16 

56.2 

•^ 

25.5 

35.41 

.09 

33.5 

0.8 

48.58 

.90 

54.1 

8.7 

44.32 

.11 

47.3 

0.7 

62.92 

.13 

58.3-OJB!| 

Oct.     5.5 

35.48 

.06 

34.4 

1.0 

48.73  +.09 

57.8 

3.7 

44.42 

.06 

47.9 

0.5 

63.03 

.09 

58.7 

1 
0.5 

15.5 

35.51  +.01 

35.5 

1.9 

48.75  ■ 

-.08 

61.4 

3.6 

44.48 

.04 

48.3 

0.3 

63.10 

.06 

59.3 

0.7 

25.4 

35.51- 

-.09 

36.8 

1.3 

48.66 

.15 

64.9 

3.4 

44.51  +.01 

48.5  +0.1 

63.15  +.09 

60.1 

0.0 

Nov.    4.4 

35.48 

.04 

38.1 

1.3 

48.45 

.96 

68.2 

3.1 

44.51  • 

-.01 

48.5  -«.l 

63.16 

.00 

61.1 

1.0 

14.4 

35.42 

.07 

39.5 

1.3 

48.14 

.36 

71.1 

9.7 

44.48 

.03 

48.3 

QJt 

63.15- 

-.03 

62.1 

1.1 

24.3 

35.34 

.00 

40.8 

1.9 

47.r3 

.46 

73.6 

9.3 

44.44 

.06 

48.0 

0.4 

63.11 

.05 

63.2 

1.1 

Dec.    4.3 

35.25 

.10 

42.0 

1.1 

47.23 

.54 

75.7 

1.8 

44.37 

.07 

47.6 

0.5 

63.05 

.07 

64.3 

l.l 

14.3 

35.14 

.11 

43.0 

0.9 

46.65 

.61 

77.3 

1.3 

44.29 

.09 

47.1 

0.6 

62.97 

.09 

65.3 

i.o' 

24.3 

35.02 

.19 

43.8 

0.7 

46.02 

.66 

78.3 

0.7 

44.19 

.10 

46.5 

0.6 

62.88 

.10 

66.2 

0.9 

34.2 

34.90- 

-.13 

44.5 

-0.5 

45.34- 

-.68 

78.7  +0.1 

44.09- 

-.11 

45.8  -0.7 

62.77- 

-.19 

67.1 

-0.7 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
8ol«r 
Date. 

*^  CaBBiopee 

• 

n 

Piscium. 

a  Eridani. 
(Aehemar.) 

0 

PiBcium. 

■ 

Bight 
Aaoenakm. 

DeeUnatkni 
North. 

Bight 
AfloannkMn. 

DeoUnation 
Korth. 

Bight 
Asoensioii. 

Deolinatiosi 
StnUh. 

Bight 
Aecensloii. 

DeolinatioD 
North. 

h     m 

1  22 

4«9  38 

h     m 

1  25 

+14  43 

h     ID 

1  33 

o 

-57 

50 

h     m 

1  39 

O            1 

+8  32 

(Deo.  30^) 

8 

16.08 -.48 

5fiL9  +0.8 

1.66- 

-.10 

29.4  -0.5 

8 

13.89  -.39 

76.1 

-0.7 

1.60- 

-.10 

62"2  -0.6 

Jmn.    9.3 

15.60     .49 

53.4  +0.9 

1.55 

.11 

28.9 

0.6 

13.56    .33 

76.5 

-0.1 

1.50 

.11 

61.6 

0.6 

1 

19.d 

15.10     .51 

53.3  -0.4 

1.43 

.19 

28.2 

0.7 

13.22    .34 

76.4  +0.4 

1..38 

.19 

60.9 

0.6 

^.2 

14.60    .50 

52.7 

0.0 

1.30 

.19 

27.5 

0.7 

12.89    .33 

75.7 

1.0 

1.26 

.19 

60.3 

0.6 

Feb.    8.2 

14.11     .47 

51.5 

1.5 

1.18 

.19 

26.7 

0.8 

12.57    .31 

74.4 

1.5 

i.r4 

.19 

59.7 

0.6 

18.1 

13.67    .41 

49.8 

1.9 

1.07 

.11 

26.0 

0.8 

12.28    .98 

72.7 

9.0 

1.02 

.11 

59.1 

0.5 

28.1 

13.29    34 

47.6 

9.3 

0.97 

.08 

25.2 

0.7 

12.02    .94 

70.5 

9.4 

0.92 

.09 

58.6 

0.4 

MuT.  10.1 

13.00    .94 

45.2 

9.6 

0.90 

.06 

24.5 

0.6 

11.80    .19 

67.9 

9.8 

0.84 

.07 

58.3 

0.3 

30.1 

12.80    .14 

42.5 

9.7 

0.86- 

-.09 

24.0 

0.5 

11.64    .14 

64.9 

3.1 

0.78- 

-.03 

58.1 

-0.1 

30.0 

12.72 -.09 

39.7 

9.8 

0.86  +.09 

23.6 

0.3 

11.53    .07 

61.7 

3.3 

0.77 

.00 

58.0 

0.0 

Apr.    0.0 

12.76  +.10 

37.0 

9.7 

0.90 

.06 

23.4  -4).] 

11.49 -.01 

58.3 

3.5 

0.79  +.04 

58.2  +0.3  1 

10.0 

1292    .99 

34.3 

9.6 

1 

0.98 

.10 

23.4  -1^.9 

11.51  ^M 

64.8 

3.6 

0.86 

.00 

58.6 

0.5 

29.0 

13.20    .33 

31.9 

9.3 

IM 

.15 

23.7 

0;4 

11.61     .13 

51.2 

3.6 

0.97 

.13 

59.2 

0.7 

May    8.9 

13.59    .44 

29.7 

1.9 

1.28 

.19 

24.3 

0.7 

11.78  *  .90 

47.6 

3J» 

1.12 

.18 

60.1 

1.0 

18.9 

14.08    .54 

28.0 

1.5 

1.49 

sa 

25.1 

1.0 

12.01    JO 

44.1 

3.4 

1.32 

.99 

61.2 

1.9 

28.9 

14.66    ,m 

26.7 

1.1 

1.75 

.97 

26.2 

1.9 

1^.31    .33 

40.8 

2A 

1.56 

.95 

62.5 

1.4 

Jane   7.8 

15.31     .68 

25.9 

0.6 

2.03 

JO 

27.5 

1.4 

12.66    .36 

37.7 

9.9 

1.82 

ae 

64.0 

1.6 

17.8 

16.01    .79 

25.5  -0.1 

2.33 

.31 

29.1 

1.6 

13.06    .48 

35.0 

9.5 

2.11 

.30 

65.7 

1.7 

27.8 

16.74    .75 

25.7  +0.4 

2.65 

.39 

30.8 

1.8 

13.50    .45 

32.7 

9.1 

2.42 

.38 

67^ 

1.8 

Jaly    7.8 

17.49    .75 

26.4 

0.9 

2.98 

.33 

32.6 

1.9 

13.96    .47 

30.8 

1.6 

2.74 

.38 

69.4 

1.9 

17.7 

18.24    .74 

27.6 

1.4 

3.31 

.38 

34.5 

1.9 

14.44     .48 

29.4 

1.1 

3.06 

.39 

71.2 

1.9 

27.7 

18.97    .71 

29.2 

1.9 

3.62 

.31 

36.4 

1.9 

14.91     .47 

28.6  40.5 

3.38 

.31 

73.1 

1.8 

Aug.  6.7 

19.66    .07 

31.3 

9.3 

3.93 

.90 

38.3 

1.9 

15.37    .45 

28.3 

0.0 

3.68 

.90 

74.8 

1.7 

16.6 

20.30    .01 

a3.8 

9.6 

4.21 

.97 

40.1 

1.8 

15.81     .«^ 

28.6 -0.6 1 

3.96 

.97 

76.5 

1.6 

26.6 

20.88    .55 

• 

36.5 

9.9 

4.46 

.94 

4L.8 

1.6 

16.20    .37 

29.5 

1.9 

4.22 

.94 

77.9 

1.4 

8ept.  5.6 

21.39  9.47 

39.6 

3.1 

4.69 

.91 

43.4 

1.5 

16.55    .38 

30.9 

1.7 

4.45 

J89 

79.2 

\Jk 

15.6 

21.83    .38 

42.8 

3.3 

4.88 

.18 

44.a 

1.3 

16.84     .96 

32.8 

9.1 

4.65 

.18 

80.3 

1.0 

25.5 

22.18    .31 

46.2 

3.4 

5.04 

.14 

46.0 

1.1 

17.06    .19 

35.1 

9.5 

4.82 

.15 

81.1 

0.7 

Oct.     5.5 

22.45    .99 

49.6 

3.5 

5.16 

.11 

47.0 

0.9 

17.22    .19 

37.8 

9.7 

4.96 

.19 

81.8 

0.5 

15.5 

1 

22.62    .13 

53.1 

3.4 

5.26 

.06 

47.8 

0.7 

17.30  +.05 

40.6 

9.9 

5.06 

.09 

82.2 

0.3 

25.5 

22.71  4-.04 

56.5 

3.3 

5.32 

.05 

48.4 

0.5 

17.31  -.09 

43.6 

3.0 

5.14 

.06 

82.4 

i«.l 

Nov.   4.4 

22.70  -.05 

59.7 

3.1 

5.35  +.09 

48.9 

0.3 

17.26    .09 

46.5 

9.9 

5.18  +.03 

82.4  -0.1  1 

14.4 

22.61    .14 

62.7 

9.9 

5.35- 

-.01 

49.1 

+0.1 

17.14    .15 

49.3 

9.7 

5.20 

.00 

82.3 

0.9 

94.4 

22.42    J29 

65.4 

9.5 

5.33 

.09 

49.2 

0.0 

16.96    .90 

51.9 

9.4 

5.18- 

-.09 

82.0 

0.3 

Dee.    4.3 

22.16    .30 

67.8 

9.1 

5.29 

.06 

49.1 

-0.9 

16.74    i25 

54.1 

9.0 

5.15 

.05 

81.6 

0;4 

14.3 

21.82    .38 

69.6 

1.6 

5.22 

.08 

48.8 

0.3 

16.47    .98 

55.9 

1.6 

5.09 

.07 

81.1 

0.5 

94.3 

21.41     .43 

71.0 

1.1 

5.13 

.10 

48.4 

0.4 

16.17    .31 

57.3 

1.1 

5.01 

.00 

80.6 

0.6 

34.3 

90.95  -.48 

71.9  -H>.6 

5.02- 

-.11 

47.9  -0.6 

15.85  -.33 

68.1  -0.5 

4.91- 

-.11 

80.0  -9.0  1 
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APPARENT  PLACES  OF  51  CEPHEI,  (Hev.,)  FOB  THE  UPPEfi  TBAKSH' 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date 

Mean 
Solar 
DatA. 

Jdtean 
Solar 
I^te. 

Mean 
Sdar 
Date. 

1 

Bight 
Aacen- 

Declina- 

tion 
North, 

Ji^flVt^Ts 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

^k^flVW* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^CPSM^a 

Bight 

Ascen- 

sicn. 

Dedina- 

tion 
North. 

• 

h    m 

642 

+87  13 

h    m 

642 

+87  13 

h    m 

643 

+87  13 

h    m 

643 

+87  13 

1.8 

33.18 

1/ 
34.3 

1.7 

47.50 

31.0 

1.7 

3.88 

33.0 

1.6 

17.08 

It 
37.3 

8.8 

33.58 

34.0 

8.7 

48.00 

30.9 

3.7 

4.48 

38.1 

3.6 

17.46 

37.6 

3.8 

33.00 

33.9 

3.7 

48.53 

30.8 

3.7 

4.96 

38.8 

3.6 

17.82 

37.9 

4.8 

33.45 

33.7 

4.7 

49.08 

30.8 

4.7 

5.50 

38.3 

4.6 

18.15 

38.3 

5.8 

33.93 

33.5 

5.7 

49.66 

30.7 

5.6 

6.08 

38.5 

6.6 

18.45 

36.5 

6.8 

34.41 

33.3 

6.7 

50.36 

30.7 

6.6 

6.51 

33.6 

6.6 

18.73 

38.7 

7.8 

34.93 

33.1 

7.7 

50.65 

30.7 

7.6 

6.97 

33.8 

7.6 

18.96 

39.0 

8.8 

35.47 

33.9 

8.7 

51.43 

30.7 

8.6. 

7.41 

33.0 

8.6 

19.35 

39.8 

9.8 

36.03 

38.8 

9.7 

51.99 

30.8 

9.6 

7.84 

33.3 

9.6 

19.53 

39.5 

10.8 

36.58 

33.7 

10.7 

58.53 

30.8 

10.6 

8.36 

33.3 

10.5 

19.88 

39.7 

11.8 

37.11 

33.6 

11.7 

53.04 

30.8 

11.6 

8.69 

33.4 

11.5 

80.13 

39.9 

13.8 

37.63 

33.5 

13.7 

53.53 

30.9 

13.6 

9.13 

33.5 

13.5 

80.45 

40.8 

13.8 

38.13 

38.4 

13.7 

54.08 

30.9 

13.6 

9.60 

33.7 

13.5 

80.78 

40.4 

14.8 

^.61 

33.3 

14.7 

54.51 

30.9 

14.6 

10.08 

33.8 

14.5 

31.10 

40.7 

15.8 

39.08 

33.3 

15.7 

55.08 

30.9 

15.6 

10.58 

33.9 

15.5 

81.41 

41.0 

16.8 

39.55 

33.1 

16.7 

55.54 

30.9 

16.6 

11.09 

34.1 

16.5 

81.69 

41.3 

17.8 

40.03 

33.0 

17.7 

56.09 

30.9 

17.6 

11.59 

34.3 

17.5 

31.94 

41.6 

18.8 

40.54 

31.9 

18.7 

56.67 

30.9 

18.6 

13.08 

34.5 

18.5 

33.15 

48.0 

19.8 

41.07 

31.7 

19.7 

57.36 

30.9 

19.6 

13.55 

34.7 

19.5 

38.33 

43.3 

20.8 

41.63 

31.6 

30.7 

57.84 

30.d 

30.6 

13.98 

35.0 

80.5 

38.47 

43.6 

31.8 

43.19 

31.5 

81.7 

58.^3 

31.0 

81.6 

13.37 

35.3 

31.5 

83.61 

43.9 

33.8 

43.78 

31.4 

33.7 

58.99 

31.1 

33.6 

13.73 

35.4 

33.5 

33.76 

43.3 

33.8 

43.37 

31.3 

33.7 

59.53 

31.3 

33.6 

14.05 

35.7 

33.5 

33.91 

43.4 

34.8 

43.95 

31.3 

84.7 

60.04 

31.3 

34.6 

14.37 

35.9 

84.5 

33.07 

43.7 

35.8 

44.53 

31.8 

85.7 

60.53 

31.4 

85.6 

14.71 

36.0 

35.5 

33.35 

44.0 

36.8 

45.06 

31.3 

86.7 

60.98 

31.5 

36.6 

15.07 

36.8 

36.5 

33.44 

44.3 

37.7 

45.57 

31.3 

37.7 

61.44 

31.6 

37.6 

15.45 

36.4 

87.5 

33.63 

44.5 

38.7 

1 

46.06 

31.1 

38.7 

01.89 

31.7 

88.6 

15.84 

36.6 

38.5 

33.83 

44.8 

'   39.7 

46.53 

31.1 

39.7 

68.;>5 

31.7 

89.6 

16.35 

36.8 

89.5 

34.01 

45.8 

30.7 

47.01 

31.1 

30.7 

63.84 

31.8 

30.6 

16.67 

37.1 

30.5 

34.15 

45.5 

31.7 

47.50 

31.0 

31.7 

63.35 

31.9 

31.6 

17.08 

37.3 

31.5 

34.87 

45.9 

38.7 

48.00 

30.9 

33.7 

63.88 

33.0 

33.6 

17.46 

37.6 

33.5 

• 

84.35 

46.3 
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APPASXaST  PLACES  OF  6XJBBM  1IIN0BI8,  FOB  THE  UFFEB  TBANBTT 

AT  WAfiHlNGTON. 

/ANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Dttto. 

Mean 
Solar 

Mean 
Solar 
BaAA. 

Mean 
Solar 
Data. 

"^i^V» 

Bight 

Asoeii- 

8k». 

DeoUna- 

tlOD 

ywrth. 

Jl^WRI* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Ktyrtk. 

A'WWv 

Eight 

Aaoen. 

alon. 

Declina- 
tion 
Jfcrtk. 

A^IH^* 

Bight 

Asoen- 

aion. 

Beolina. 

tlon 
JTorO. 

h    m 

18  IQ 

486  36 

• 

h    m 

18  10 

466  d6 

h    m 

18  11 

486  d6 

h    m 

18  11 

+86  36 

1.0 

53.03 

34.5 

1.9 

56J83 

14.7 

1.8 

3.96 

9.1 

1.7 

14.77 

8.3 

8.0 

53.03 

34.3 

3.9 

56.41 

14.5 

3.8 

4.26 

9.0 

8.7 

15.18 

8.8 

3.0 

53.04 

83.9 

3.9 

56.59 

14.8 

3.8 

4.56 

8.8 

3.7 

15.46 

8.3 

4.0 

53.04 

83.6 

4.9 

66.78 

13.9 

4.8 

4.88 

8.7 

4.7 

15.85 

8.3 

5.0 

53.04 

33.3 

5.9 

56.99 

13.6 

5.8 

5.23 

8.5 

5.7 

16.83 

a4 

6.0 

53.03 

83.0 

6.9 

57.33 

13.3 

6.8 

5.58 

8.4 

6.7 

16.60 

8.5 

7.0 

53.00 

83.7 

7.9 

57.49 

13.0 

7.8 

5.95 

8.3 

7.7 

16.95 

8.7 

8.0 

53.00 

33.3 

8.9 

67.77 

13.8 

8.8 

6.33 

8.3 

8.7 

17.88 

8.8 

9.0 

53.03 

33.0 

9.9 

58.05 

13.6 

9.8 

6.71 

8.1 

9.7 

17.60 

9.0 

10.0 

53.07 

81.6 

10.9 

58.33 

18.3 

10.8 

7.08 

8.1 

10.7 

17.89 

9.1 

11.0 

53.14 

31.3 

11.9 

58.59 

13.1 

n.8 

7.43 

8.1 

11.7 

18.19 

9.3 

11.9 

53J23 

30.9 

13.9 

58.86 

13.0 

18.8 

7.77 

8.0 

13.7 

18.48 

9.4 

12.9 

53.31 

20.5 

13.9 

59.18 

11.8 

13.8 

8.10 

8.0 

13.7 

18.77 

9.5 

13.9 

53.41 

80.3 

14.9 

50.37 

11.6 

14.8 

8.43 

8.0 

14.7 

19.08 

9.6 

14.9 

53.58 

19.9 

15.9 

59.61 

11.4 

15.8 

8.74 

8.0 

15.7 

19.40 

9.7 

15.9 

53.63 

19.6 

16.9 

59.86 

11.3 

16.8 

9.06 

7.9 

16.7 

19.73 

9.8 

16.9 

53.73 

19.3 

17.8 

60.13 

11.0 

17.8 

9.39 

7.9 

17.7 

30.07 

10.0 

17.9 

53.83 

19.0 

18.8 

60.39 

10.8 

18.8 

9.74 

7.8 

18.7 

80.43 

10.1 

ia9 

53.90 

18.6 

19.8 

60.68 

10.5 

19.8 

10.11 

7.7 

19.7 

30.76 

10.3 

19.9 

53.96 

18.3 

30.8 

60.99 

10.3 

30.8 

10.49 

7.7 

30.7 

31.09 

10.5 

S0.9 

54.07 

18.0 

31.8 

61.33 

10.1 

31.8 

10.88 

7.7 

81.7 

31.40 

10.7  1 

91.9 

54.17 

17.7 

83.8 

61.67 

9.9 

33.8 

11.38 

7.7 

33.7 

31.70 

11.0 

33.9 

54.30 

17.5 

33.8 

63.03 

9.8 

33.8 

11.66 

7.7 

83.7 

21.98 

11.3 

33.9 

54.46 

17.3 

34.8 

63.37 

9.6 

34.8 

13,07 

7.8 

34.7 

83.34 

11.4 

34.9 

54.64 

17.0 

35.8 

63.71 

9.5 

2.5.7 

13.44 

7.8 

35.7 

33.48 

11.6 

35.9 

54.84 

16.7 

86.8 

63.04 

9.4 

26.7 

13.79 

7.9 

86.7 

33.73 

11.8 

86.9 

55.05 

16.4 

37.8 

63.36 

9.3 

.27.7 

13.13 

8.0 

37.7 

33.97 

13.0 

87.9 

55.36 

16.1 

38.8 

63.66 

9.3 

28.7 

13.45 

8.0 

28.7 

33.33 

13.8 

38.9 

55.47 

15.8 

39.8 

63.96 

9.1 

.29.7 

13.77 

8.1 

39.7 

33.49 

13.3 

39.9 

55.67 

15.5 

30.8 

64.36 

9.0 

30.7 

14.10 

8.1 

30.7 

33.76 

13.5 

30.9 

55.86 

15.3 

31.8 

64.56 

8.8 

31.7 

14.43 

8.1 

31.6 

34.04 

13.7; 

31.9 

56.04 

15jO 

33.8 

64.88 

8.7 

32.7 

14.77 

8.3 

33.6 

34.33 

13.0 
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APFABENT  PLACES  OF  6  UHRS  MINOBIS,  FOR  TH£  UPPEB  TRANSIT 

AT  WASHINGTON. 

- 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date 

Mean 
Solar 
DatA. 

Mean 
Solar 

A#lvW* 

Bight 

Afloen- 

sion. 

Declina- 
tion 
Korth. 

A^flVWa 

Bight 

Asoen- 

sion. 

Declina- 
tion 
North, 

A'WWv 

Bight 

Asoen- 

sion. 

Declina- 
tion 
North, 

• 

Bigbt 

Asom- 

aion. 

Deeiina- 

tion 
Norih. 

h    ni 

18  11 

+86  36 

* 

h    m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

h    m 

18  11 

+86  36 

1.6 

8 

24.04 

12.7 

1.6 

29.23 

21.6 

1.5 

28.50 

31.5 

1.4 

21.95 

40.5 

3.6 

24.32 

13.0 

2.6 

29.30 

21.9 

2.5 

28.34 

31.8 

2.4 

21.66 

40.7 

3.6 

24.59 

13.2 

3.6 

29.34 

22.3 

3.5 

28.17 

32.1 

3.4 

21.38 

40.9 

4.6 

24.84 

13.5 

4.6 

29.37 

22.6 

4.5 

28.01 

38.4 

4.4 

21.10 

41.1 

5.6 

25.07 

13.6 

5.6 

29.39 

23.0 

6.5 

27.85 

32.7 

5.4 

20.83 

41.3 

6.6 

25.28 

14.1 

6.6 

29.39 

23.3 

6.5 

27.70 

33.0 

6.4 

20.56 

41.6 

7.6 

25.48 

14.4 

7.6 

29.40 

23.6 

7.6 

27.56 

33.2 

7.4 

20.28 

41.8 

8.6 

25.67 

14.6 

8.5 

29.42 

23.9 

8.5 

27.43 

33.5 

8.4 

19.99 

42.1 

9.6 

25.84 

14.9 

9.5 

29.45 

24.1 

9.5 

27.31 

33.8 

9.4 

19.69 

42.3 

10.6 

26.01 

15.1 

10.5 

29.49 

24.4 

10.5 

27.18 

34.1 

10.4 

19.37 

42.6 

11.6 

26.19 

15.4 

11.5 

29.53 

24.7 

11.5 

27.04 

34.5 

11.4 

19.02 

42.8 

12.6 

26.38 

15.6 

12.5 

29.58 

25.1 

12.5 

26.88 

34.8 

12.4 

18.65 

43.1 

13.6 

26.58 

15.8 

13.5 

29.62 

25.4 

13.4 

26.70 

35.2 

13.4 

18.27 

43.3 

14.6 

26.79 

16.1 

14.5 

29.65 

25.8 

14.4 

26.50 

35.5 

14.4 

17.90 

43.5 

15.6 

27.01 

16.3 

15.5 

29.65 

26.1 

15.4 

26.28 

35.8 

15.4 

17.54 

43.6 

16.6 

27.22 

16.6 

16.5 

29.62 

26.5 

16.4 

26.05 

36.1 

16.4 

17.18 

43.8 

17.6 

27.42 

16.9 

17.6 

29.58 

26.9 

17.4 

25.61 

36.4 

17.4 

16.83 

44.0 

18.6 

27.60 

17.3 

18.5 

29.62 

27.2 

18.4 

25.56 

36.7 

18.3 

16.50 

44.1 

19.6 

27.77 

17.6 

19.5 

29.45 

27.6 

19.4 

25.32 

36.9 

19.3 

16.17 

44.8 

30.6 

27.91 

17.9 

20.5 

29.37 

27.9 

20.4 

25.09 

37.2 

20.3 

15.84 

44.5 

21.6 

28.03 

18.3 

21.5 

29.30 

28.2 

21.4 

24.87 

37.4 

21.3 

15.50 

44.7 

22.6 

28.14 

18.6 

22.5 

29.23 

28.5 

22.4 

24.65 

37.7 

22.3 

15.14 

44.9 

23.6 

28.24 

18.9 

23.5 

29.17 

28.8 

23.4 

24.44 

38.0 

23.3 

14.76 

45.1 

24.6 

28.33 

19.1 

24.5 

29  J  2 

29.1 

24.4 

24.23 

38.2 

24.3 

14.36 

45.3 

25.6 

28.43 

19.4 

25.5 

29.07 

29.4 

25.4 

24.01 

38.5 

25.3 

13.95 

45.5 

26.6 

28.54 

19.7 

26.5 

29.02 

29.7 

26.4 

23.76 

3a8 

26.3 

13.53 

45.6 

27.6 

28.66 

19.9 

27.5 

28.95 

30.0 

27.4 

23.49 

39.2 

27.3 

13.10 

45.8 

28.6 

28.79 

20.2 

28.5 

28.87 

30.4 

28.4 

23.20 

39.5 

28.3 

12.68 

45^ 

29.6 

28.92 

20.5 

29.5 

28.77 

30.& 

29.4 

22.90 

39.8 

29.3 

12.28 

46.0 

30.6 

29.04 

20.8 

30.5 

28.64 

31.1 

30.4 

22.58 

40.0 

30.3 

11.89 

46.1 

31.6 

29.14 

21.2 

31.5 

28.50 

31.5 

31.4 

22.26 

40.2 

31.3 

11.51 

46Ji 

32.6 

29.23 

21.6 

32.5 

28.34 

31.8 

32.4 

21.95 

40.5 

32.3 

11.14 

46.3 
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APPABENT  PLACES  OF  d  UR&fi  UINOBIS,  FOB  THE  UPPEB  TBANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

- 

NOVEMBER. 

DECEMBER. 

fMxt 
Dttte. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
D^te. 

Bight 
Asoen- 

Dedlna- 

tion 
North. 

<A^WW« 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^WW* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

A^flVVW* 

Bight 
Ascen- 
sion. 

Declina- 
tion 
JITortt. 

h    m 

18  10 

-f86  36 

• 

h    m 

18  10 

•h86d6 

h    m 

18  10 

+86  36 

h    m 

18  10 

+86  36 

1.3 

8 

71.14 

46.3 

1.2 

58.53 

48.1 

1.1 

45.84 

45.3 

1.1 

36.52 

II 

38.4 

2.3 

70.78 

46.4 

2.2 

58.13 

48.1 

2.1 

45.43 

45.2 

2.1 

36.28 

38.1 

3.3 

70.41 

46.6 

3.2 

57.71 

48.1 

3.1 

45.03 

45.0 

3.1 

36.04 

37.7 

4.3 

70.03 

46.7 

4.2 

57.28 

48.1 

4.1 

44.64 

44.8 

4.1 

35.82 

37.4 

5.3 

69.64 

46.9 

5.2 

56.83 

48.1 

5.1 

44.26 

44.6 

5.1 

35.63 

37.1 

6.3 

69.24 

47.0 

6.2 

56.37 

48.1 

6.1 

43.89 

44.4 

6.1 

35.46 

36.8 

7.3 

68.82 

47.1 

7.2 

55.91 

48.0 

7.1 

43.54 

44.1 

7.0 

35.30 

36.5 

&3 

68.38 

47.3 

8.2 

55.46 

48.0 

8.1 

43.20 

43.9 

8.0 

35.14 

36.2 

9.3 

67.93 

47.4 

9.2 

55.01 

47.9 

9.1 

42.88 

43.7 

9.0 

34.98 

35.9 

10.3 

67.48 

47.4 

10.2 

54.58 

47.8 

10.1 

42.58 

43.5 

10.0 

34.81 

35.6 

11.3 

67.03 

47.5 

11.2 

54.17 

47.7 

11.1 

42.28 

43.3 

11.0 

34.63 

^.3 

12.3 

66.59 

47.6 

12.2 

53.77 

47.6 

12.1 

41.96 

43.1 

12.0 

34.45 

35.0 

13.3 

66.17 

47.6 

13.2 

53.38 

47.5 

13.1 

41.63 

42.9 

13.0 

34.26 

34.8 

14.3 

65.77 

47.6 

14.2 

52.99 

47.4 

14.1 

41.29 

42.7 

14.0 

34.08 

34.5 

15.3 

65.37 

47.7 

15.2 

52.59 

47.4 

15.1 

40.94 

42.5 

15.0 

33.90 

34.1 

16.3 

64.97 

47.7 

16.2 

52.19 

47.3 

16.1 

40.69 

42.3 

16.0 

33.74 

33.8 

17.3 

64.57 

47.8 

17.2 

51.77 

47.3 

17.1 

40.24 

42.1 

17.0 

33.61 

33.4 

18.3 

64.16 

47.9 

18.2 

51.33 

47.2 

18.1 

39.90 

41.8 

18.0 

33.50 

33.0 

19.3 

63.74 

48.0 

19.2 

50.89 

47.1 

19.1 

39.58 

41.5 

19.0 

33.41 

32.7 

20.3 

63.30 

48.1 

20.2 

50.44 

47.0 

20.1 

39.29 

41.3 

20.0 

33.34 

32.3 

21.3 

62.84 

48.1 

21.2 

50.00 

46.9 

21.1 

39.02 

41.0 

21.0 

33.28 

32.0 

22.3 

62.38 

48.2 

«.2 

49.57 

46.8 

22.1 

38.76 

40.7 

22.0 

33.23 

31.7 

23.2 

61.91 

48.2 

23.2 

49.16 

46.6 

23.1 

38.52 

40.4 

23.0 

33.17 

31.4 

24.2 

61.44 

48.2 

24.2 

48.76 

46.4 

24.1 

38.30 

40.2 

24.0 

33.11 

31.1 

25.2 

60.99 

48.2 

25.2 

48.38 

46.3 

25.1 

38.07 

39.9 

25.0 

33.04 

30.8 

26.2 

60.55 

48.2 

26.2 

48.02 

46.1 

26.1 

37.83 

39.7 

26.0 

32.96 

30.5 

27.2 

60.13 

48.1 

27.2 

47.67 

46.0 

27.1 

37.58 

39.5 

27.0 

32.88 

30.2 

28.2 

59.73 

48.1 

28.2 

47.33 

45.8 

28.1 

37.32 

39.2 

28.0 

32.81 

29.9 

29.2 

69.33 

48.1 

29.2 

46.98 

45.7 

29.1 

37.05 

38.9 

29.0 

32.75 

29.5 

30.2 

58.93 

48.1 

30.2 

46.61 

45.6 

30.1 

36.78 

38.7 

30.0 

32.70 

29.1 

81J3 

58.53 

48.1 

31.2 

46.23 

45.5 

31.1 

36.52 

38.4 

31.0 

32.66 

28.8 

32.2 

58.13 

48.1 

32.1 

45.84 

45.3 

32.1 

36.28 

38.1 

32.0 

32.65 

28.4 
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• 

APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Tauri. 
{Aldebaran ) 

*9  Camelopardalis. 

I 

» 
AurigQ. 

11  Orionia. 

Mean 
Solar 
Date. 

1 

• 

Bight 
Aaoension. 

Deolisatloii 
NvrtK 

Sight 
AflceosioD. 

DeoUnaaoD 

Bight 
Aacmion. 

Dedinatton 

Bight 
AsoenflioD. 

DedfautkNi 
Jfoitfc. 

h     u 

4  28 

+16  15 

h     m 

4  42 

+66    8 

h     m 

4  49 

+32  58 

h     m 

4  67 

+15  14 

(Dec.  30.4) 

s 
60.86  +.01 

61.7-0.3 

6.07- 

-.05 

18.9  +9.3 

8 

9.38  +.03 

32.6  +6U1 

8 

41.63 +.Q9{ 

10.4  -0.4 

Jan.     9.4 

60.84- 

-.M 

6J.4     0.3 

5.97 

.15 

21.1     9.1 

9.38- 

-.03 

33.2 

0.6 

41.64- 

-.08 

10.0    0.4 

19.4 

60.79 

.06 

61.1     0.3 

5.78 

.94 

23.0    1.8 

9.33 

.07 

33.7 

0.4 

41.66 

.06 

9.7    OJ 

29.3 

60.69 

.11 

60.8     0.3 

5.50 

.39 

24.6    1.4 

9.24 

.11 

34.1 

0.3 

41.52 

.09 

9.4    0.3 

Feb.    8.3 

60.57 

.14 

60.5    0.3 

5.14 

.30 

25.7    0.9 

9.10 

.15 

34.4  +0.9 

41.41 

.13 

9.1     OJ 

18.3 

60.42 

.16 

60.2    0.3 

4.r3 

.43 

26.4+0.5 

8.93 

.18 

34.4 

0.0 

41.27 

.15 

as  0^ 

28.2 

60.25 

.17 

59.9     0.3 

4.29 

.45 

26.6  -0.1 

8.75 

.10 

34.3  -0.9 1 

41.11 

.17 

8.6    OJi 

Mar.  10.2 

60.09 

.17 

59.5    0.3 

3.84 

.46 

26.3    0.6 

8.55 

J» 

34.1 

•0.4 

40.94 

.17 

8.3    OJI 

20.2 

59.92 

.16 

59.2    0.3 

3.40 

.49 

25.5    1.0 

8.36 

.10 

33.6 

0J» 

40.77 

.16 

8.1    OJi 

30.2 

59.78 

.13 

59.0    0.3 

3.00 

.38 

24.3    1.4 

8.18 

.17 

33.0 

0.7 

40.62 

.15 

7  9    OJI 

Apr.    9.1 

59.66 

.10 

58.7    0.9 

2.65 

.31 

22.7    1.8 

8.03 

.13 

32.3 

0.8 

40.48 

.19 

7.8  -0,1 

19j 

59.57 

.07 

58.6  -0.1 

2.:)8 

.93 

20.8    9.0 

7.91 

.09 

31.5 

0.8 

40.38 

.00 

7.7      0.0; 

29.1 

59.52- 

-.08 

58.5    0.0 

2.20 

.13 

18.6     9.9 

7.84- 

-.06 

30.7 

0.8 

40.31  - 

-.06 

7.7    0.0 

May    9.1 

59.52  +.0^ 

58.6  +0.1 

2.U- 

-.03 

16.3     9.4 

7.82 

.00 

29.9 

0.8 

40.28 

.00 

7.8  +0.1 

19.0 

59.57 

.07 

58.8    0.9 

2.13 +.07 

13.9     9.4 

7.85  +.06 

29.1 

0.7 

40.30  +.04 

8.0    0.3 

29.0 

59.66 

.19 

59.1    0.4 

2.25 

.17 

11.5    9.3 

7.94 

11 

28.4 

0.6 

40.36 

s. 

8.3    0.4 

June    8.0 

59.80 

.16 

59.5    0.5 

2.47 

.97 

9.3    9.9 

8.07 

.16 

27.8 

0.5 

40.47 

.13 

8.8    0.6 

17.9 

59.98 

.90 

60.1     0.7 

2.79 

.36 

7.1     9.0 

8.26 

.90 

27.4 

0.4 

40.62 

.17 

9.3    0.6 

27.9 

60.20 

.93 

60.9    0.8 

3.20 

.45 

5.2     1.8 

8.48 

.95 

27.0 

0.9 

40.81 

.91 

10.0    0.7 

July    7.9 

60.44 

.96 

61.7    0.0 

3.68 

.58 

3.5    1.5 

8.75 

.98 

26.9 

-0.1 

41.04 

.94 

10.7     0.6 

J  7.9 

60.72 

.98 

62.6    0.0 

4.23 

.58 

2.2    1.9 

9.04 

.31 

26.9  +0.1 

41.29 

.96 

11.5     0.8 

27.8 

61.01 

.30 

63.5    0.9 

4.83 

.63 

1.2    0.9 

9.36 

.33 

27.0 

0.9 

41.56 

.98 

12.3    0^ 

Aug.   6.8 

61.32 

.31 

64.5    0.9 

5.47 

.66 

0.5    0.5 

9.70 

.34 

27.3 

0.3 

41.86 

.30 

13.1    0^ 

16.8 

61.63 

.31 

65.4    0.9 

6.14 

.68 

0.1  -O.l 

10.05 

.35 

27.7 

0.4 

42.16 

.30 

13.9    0.7 

26.8 

61.94 

.31 

66.2    0.8 

6.83 

.69 

0.2  +0.9 

10.40 

.36 

28.2 

0.5 

42.46 

.31 

14.6    0.6- 

Sept.   6.7 

62.25 

.31 

66.9    0.7 

7.52 

.69 

0.5    0.5 

10.76 

.35 

28.7 

0.6 

42.77 

.31 

15.1      6.5 

15.7 

62.56 

.30 

67.6    0.5 

8.20 

.68 

1.3     0.9 

11.11 

.35 

29.3 

0.6 

43.08 

.31 

15.6    0.4, 

25.7 

62.85 

.99 

68.0    0.4 

8.87 

.65 

2.3    IJS 

n.45 

.34 

29.9 

0.6 

43.39 

.30 

15.9    0.9 

Oct.     5.6 

63.13 

.97 

68.4    0.3 

9.51 

.69 

3.7    1.6 

11.79 

.33 

30.6 

06 

43.68 

.99 

16  1  +0.1  i 

15.6 

63.40 

.9S 

68.6  +0.1 

10  11 

.58 

5.4     1.8 

12.10 

.31 

31.2 

0.7 

43.96 

.97 

16.1  -0.1 

25.6 

63.64 

.93 

68.6    0.0 

10.67 

.53 

7.3    9.0 

12.40 

.98 

31.9 

0.7 

44.22 

.95 

15.9    0.9 

1 

Not.    4.6 

63.86 

.91 

68.6  -0.1 

11.17 

.47 

9.4    %Si 

12.67 

.96 

'  32.5 

0.7 

44.46 

.93 

15.7    0.3' 

14.5 

64.05 

.18 

68.4    0.8 

11.60 

.40 

11.8    9.4 

12.92 

.93 

'  33.2 

0.7 

44.()d 

.90 

15.4    0.4 

24.5 

64.22 

.15 

68.2    0.9 

1 1 .95 

.31 

14.2    9.5 

13.12 

.19 

33.9 

0.7 

44.87 

.17 

15  0    0.4' 

Dec.    4.5 

64.35 

.11 

67.9    0.3 

12.22 

.92 

16.8-  9.6 

13:29 

.15 

34.7 

0.7 

45.03 

.14 

14.5    0.4 

14.5 

64.44 

.07 

67.6    0.3 

12.38 

.19 

10.3     9.5 

13.42 

.10 

35.4 

0.7 

45.14 

.10 

14.1      0.4 

24.4 

64.48  +.03 

67.4    0.3 

12.45 +.01 

21.8     9.4 

13..50+.05 

36.0 

0.7 

45.22 

.05 

13.7     0.4 

:V4.4 

64.49- 

-.01 

67.1  -0.9 

12.41  - 

-.00 

24.2  +9.9 

13.52 

.00 

36.7 

+0.6 

45.25  +.01 

13.3  -0.4 
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APPARENT  PLACES  OF  AUBaS  MINOBJU 

\,  FOR  THE  UPPER  TRANSIT 

AT  WAaUlNGTON. 

MAY. 

iUNE. 

JULY. 

AUGUST. 

8dC 
Bate. 

Mmii 
Solw 
Dote. 

Mean 
Solar 

Mean 
Solar 
Dat». 

Asoen- 
alon. 

Dedio*- 

tkm 
North, 

y 

Bight 

Aaocn- 

aioD. 

Dedinft- 

tiOB 

NvrtK 

J^CMHV* 

Bight 

Afloen- 

aion. 

Declina- 
tion 
North. 

X^OTl^v 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

h    m 
19  44 

+88  56 

• 

h    m 

19  45 

+88  56 

h    m 

19  45 

+88  56 

h    m 

19  44 

4^^56. 

1.7 

40.40 

It 
9.6 

1.6 

16.39 

15.9 

1.6 

27.30 

25.2 

1.5 

80.00 

35.8 

8.7 

50.69 

9.7 

9.6 

16.90 

16.9 

2.6 

27.28 

25.6 

9.5 

79.30 

36.1 

a.7 

51.65 

9.9 

3.6 

17.68 

16.5 

3.6 

27.20 

26.0 

3.5 

78.82 

36.4 

4.7 

62.77 

10.0 

4.6 

18.10 

16.8 

4.5 

27.09 

26.3 

4.5 

78.28 

36.7 

6.7 

53.84 

10.9 

5.6 

18.57 

17.1 

5.5 

96.99 

26.6 

5.5 

77.78 

37.0 

«.7 

54.86 

10.4 

6.6 

19.00 

17.4 

6.5 

96.91 

26.9 

6.5 

77.31 

37.3 

7.7 

55.81 

10.6 

7.6 

19.49 

17.7 

7.5 

26.87 

27.2 

7.5 

76.84 

37.6 

8.7 

66.70 

10.8 

8.6 

\9M 

17.9 

8.5 

96.87 

27.5 

8.5 

76.33 

37.9 

9.7 

57.54 

11.0 

9.6 

90.89 

18.9 

9.5 

26.91 

27.8 

9.4 

75.78 

38.3 

10.7 

58.36 

U.l 

10.6 

90.83 

18.5 

10.5 

26.95 

28.2 

10.4 

75.17 

38.6 

11.7 

60.17 

11.3 

11.6 

91.38 

ia7 

11.5 

26.98 

28.5 

11.4 

74.47 

39.0 

IW 

I 

60.09 

1K4 

19.6 

91.95 

10.0 

12.5 

26.98 

28.9 

12.4 

73.70 

30.3 

13.7 

60.99 

11.6 

13.6 

99.53 

19.3 

13.5 

96.92 

29.3 

13.4 

72.88 

39.7 

14.7 

61.87 

11.7 

14.6 

93.08 

19.6 

14.5 

26.80 

29.6 

14.4 

72.04 

40.0 

15.7 

69.86 

11.9 

16.6 

93.59 

19.9 

15  5 

26.59 

30.0 

15.4 

71.19 

40.3 

16.7 

63.88 

19.1 

16.6 

94.03 

90.3 

16.5 

26.30 

30.4 

16.4 

70.35 

40.5 

17.7 

64.90 

19.3 

17.6 

94.38 

20.7 

17.5 

25.95 

30.7 

17.4 

69.54 

40.8 

18.7 

65.88 

19.5 

18.6 

94.66 

21.0 

18.5 

95.50 

31.1 

18.4 

68.76 

41.1 

19.7 

66.81 

19.8 

19.6 

94.88 

21.3 

19.5 

25.23 

^1.4 

19.4 

68.02 

41.3 

90.7 

67.67 

13.0 

90.6 

95.06 

91.6 

20.5 

24.90 

31.7 

20.4 

67.29 

41.6 

91.7 

68.46 

13.3 

91.6 

95.93 

22.0 

21.5 

24.60 

32.0 

21.4 

66.55 

41.9 

99.7 

69.18 

13.5 

99.6 

95.41 

22.2 

22.5 

24.33 

32.3 

22.4 

65.78 

42.2 

9S.7 

60.85 

13.8 

93.6 

95.69 

22.5 

23.5 

24.08 

32.6 

23.4 

64.95 

42.6 

91.7 

70.50 

14.0 

94.6 

95.86 

22.8 

24.5 

23.83 

32.9 

24.4 

64.06 

42.9 

95.7 

71.15 

14.9 

95.6 

96.13 

23.1 

25.5 

23.56 

33.3 

25.4 

63.10 

.43.2 

96.7 

71.89 

14.4 

96.6 

96.49 

23.4 

26.5 

23.24 

33.7 

26.4 

62.08 

43.5 

97.7 

79.59 

14.6 

97.6 

96.71 

23.8 

27.5 

22.85 

34.1 

27.4 

61.01 

43.8 

9B.6 

73.97 

14.8 

98.6 

96.96 

94.1 

28.5 

22.39 

34.4 

28.4 

59.92 

44.1 

99.6 

74.04 

15.1 

90.6 

97.14 

94.5 

20.5 

21.86 

34.8 

29.4 

58.84 

44.3 

ao.6 

74.89 

15.3 

30.6 

97.95 

24.9 

30.5 

21.27 

35.1 

30.4 

57.79 

44.6 

31.6 

75^ 

15.6 

31.6 

97.30 

25.2 

31.5 

20.64 

35.5 

31.4 

56.80 

44.8 

39.6 

76.39 

15.9 

39.6 

97.98 

25.6 

32.5 

20.00 

35.8 

32.4 

55.66 

45.0 

18 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHING1<0N. 


d  OrioniB. 

a 

Leporia. 

e 

Orionia. 

a  ColamtMB. 

Mean 
Holar 
Date. 

Bight 
A.8cen8ioD. 

Deelinatioii 
South. 

Bight 
AMenaioii. 

DeoUoatioii 

Bii^t 

AsOflBSlOB. 

DeeUnaitloii 

Bight 
Aaeenaloii. 

I>eellBailMi 
AwtiL 

■ 

h     m 

5  25 

O           1 

-0  23 

h     m 

5  27 

O           / 

-17  64 

h     m 

5  30 

o 

-1 

16 

h     m 

5  35 

o 

-34 

7 

(Dec.  30.4) 

8 

51.72 +.04 

it 
20.5 

-1.4 

8 

25.83  -(-.OS 

33.1 

-AJi 

8 

6.60  +.05 

45.9 

-1.4 

8 

ia36  +.01 

80!2 

-«.t 

Jan.     9.4 

51.74 

.00 

21.8 

1.9 

25.84- 

-.09 

35.3 

90 

6.63 

.00 

47.2 

1.3 

18.34 

-.04 

83.0 

S.7 

19.4 

51.72- 

-.04 

22.9 

1.1 

25.80 

.06 

37.2 

1.6 

6.61 

-.04 

48.4 

1.1 

18.27 

.09 

85.5 

9.4 

99.4 

51.66 

.06 

23.9 

0.9 

25.71 

.10 

38.8 

1.5 

6.55 

.06 

49.5 

0.9 

1815 

.14 

87.7 

SJ 

Feb.    8.3 

51.56 

.19 

24.7 

0.7 

25.59 

.14 

40.2 

1.9 

6.45 

.19 

50.3 

0.8 

17.99 

.18 

89.5 

M 

18.3 

51.42 

.14 

25.3 

0.5 

25.44 

.16 

41.3 

0.9 

6.32 

.14 

51.0 

0.6 

17.80 

A\ 

90.9 

]J9 

28.3 

51.27 

.16 

25.8 

0.4 

25.26 

.18 

42.0 

0.5 

6.16 

.16 

51.5 

0.4 

17.58 

.S3 

91.9 

0.7 

Mar  10.3 

51.10 

.17 

26.1 

-0J9 

25.07 

.19 

42.3  -0.9 

6.00 

.17 

51.8  -0.9 

17.34 

.94 

92.3 

-4k9 

20.2 

50.93 

.17 

26.2 

0.0 

24.88 

.19 

42.3  -H).! 

5.82 

.17 

51.9 

0.0 

17.10 

J94 

92.4 -IM 

30.2 

50.76 

.16 

26.1 

-H».9 

24.69 

.18 

42.0 

0.5 

5.66 

.16 

51.8  -H0.9 

16.87 

J» 

92.0 

1.6 

Apr.    9.2 

50.61 

.14 

25.8 

03 

24.52 

.16 

41.4 

ff.8 

5.50 

.14 

51.5 

0.4 

16.65 

A\ 

91.1 

IJ 

19.1 

50.49 

.11 

25.4 

0.5 

24.38 

.13 

40.5 

1.1 

5.38 

.11 

51.1 

0.5 

16.46 

.18 

89.9 

1.4 

29.1 

50.40 

.07 

24.7 

0.7 

24.27 

.09 

39.2 

1.4 

5.28 

.06 

50.4 

0.7 

16.30 

.14 

88.3 

1.8 

May    9.1 

50.34- 

-.03 

23.9 

0.9 

24.19 

.06 

37.7 

1.6 

5.22- 

"M 

49.6 

0.9 

16.18 

.10 

86.3 

9.1 

19.1 

50.33  -I-.01 

23.0 

1.0 

24.15- 

-.01 

36.0 

1.8 

5.20 

.00 

48.6 

1.1 

16.10  - 

-.05 

84.0 

9.4 

29.0 

50.36 

.05 

21.9 

1.9 

24.16 +.03 

34.0 

9.0 

5.23 +.04 

47.4 

\M 

16.07 

.00 

81.5 

%A 

June   8.0 

60.43 

.09 

20.6 

1.3 

24.21 

.07 

31.9 

9.9 

5.29 

.09 

46.2 

1.3 

16.10 +u>4 

7a9 

%Jb 

18.0 

50.54 

.13 

19.3 

1.4 

24.31 

.19 

29.7 

9.3 

5.40 

.13 

44.8 

1.4 

16.16 

.09 

76.0 

9J 

28.0 

50.69 

.17 

17.9 

1.4 

24.44 

.IS 

27.4 

9.3 

5.55 

.16 

43.3 

1.5 

16.28 

.14 

73.2 

9.6 

July    7.9 

50.87 

.90 

16.4 

1.4 

24.62 

.19 

25.2 

9.9 

5.73 

.19 

41.9 

1.5 

16.44 

.18 

70.3 

9.8 

17.9 

51.09 

JO 

15.0 

1.4 

24.62 

.99 

23.0 

9.1 

5.94 

.99 

40.4 

1.4 

16.63 

AV 

67.6 

9.6 

27.9 

51.33 

.93 

13.6 

1.3 

25.05 

.94 

21.0 

1.9 

6.17 

se^ 

39.0 

1.3 

16.86 

.95 

65.1 

9.4 

Aug.  6.8 

51.58 

.97 

12.4 

1.9 

25.31 

.96 

19.2 

1.7 

6.43 

.96 

37.8 

\St 

17.13 

Si 

62.9 

9.1 

16.8 

51.86 

M 

11.3 

1.0 

25.58 

.96 

17.6 

1.4 

6.70 

.98 

36.7 

1.0 

17.41 

.99 

61.0 

1.7 

26.8 

52.14 

.99 

10.5 

0.7 

25.86 

.99 

16.4 

1.0 

6.98 

J39 

35.8 

0.8 

17.71 

.31 

59.6 

1J9 

Sept.   5.8 

52.43 

.90 

9.8 

0.5 

26.15 

.99 

15.6 

0.6 

7.27 

.99 

35.2 

0.5 

18.03 

.38 

58.6 

0.7 

15.7 

52.72 

.99 

9.5 

4-0.9 

26.45 

.30 

15.3  -fO.l 

7.56 

.99 

34.8 +OJi 

18.35 

.39 

58.2 -H>.i 

25.7 

53.02 

.99 

9.5  -0.1 1 

26.74 

.99 

15.4  -0.3 

7.a> 

.99 

34.8  -0.1 

18.67 

.39 

58.4  -«.4 

Oct.     5.7 

53.30 

M 

9.7 

0.4 

27.03 

.98 

15.9 

0.7 

8.14 

.96 

35.1 

0.4 

18.99 

.31 

59.0 

1.0 

15.7 

53.58 

.97 

10.3 

0.7 

27.31 

.97 

16.9 

1.9 

8.42 

.97 

35.7 

0.7 

19.30 

.30 

60.3 

1.5 

25.6 

53.84 

.96 

11.1 

0.9 

27.58 

SSi 

18.3 

1.6 

8.69 

.96 

36.5 

1.0 

19.58 

.98 

62.0 

9.0 

Nov.    4.6 

54.09 

.94 

12.2 

1.9 

27.82 

.93 

20.0 

1.9 

8.94 

.94 

37.7 

1.9 

19.85 

.95 

64.3 

9.4 

14.6 

54.32 

.91 

13.4 

1.3 

28.04 

.91 

22.0 

9.1 

9.16 

.91 

39.0 

1.4 

20.08 

.99    66.8 

9.7 

24.5 

54.52 

.18 

14.8 

1.4 

28.23 

.17 

24.3 

9.3 

9.37 

.19 

40.4 

1.5 

20.28 

.18 

69.7 

3.0 

Dec.    4.5 

54.68 

.15 

16.3 

1.5 

28.39 

.14 

26.6 

9.4 

9.54 

.15 

41.9 

1.5 

20.44 

.14 

72.7 

3.1 

14.5 

54.81 

•u 

17.8 

1.5 

28.51 

.10 

29.0 

9.4 

9.67 

.11 

43.5 

1.5 

20.55 

.09 

75.8 

3.1 

iJ4.5 

54  90 

.07 

19.2 

1.4 

28.58 

.05 

31.4 

9.3 

9.76 

.07 

45.0 

1.5 

20.62  +.04 

78.9 

3.0 

34.4 

54.95  -i-.0^ 

20.6- 

-1.3 

28.61  +.01 

33.7 -9.9 1 

9.81  +.03 

46.4  • 

-1.4 

20.63- 

-.09 

81.8  -9.8  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Men 
Solar 

a 

OrioniB. 

•23  Camelop.  (H.) 

/i  Geminorum. 

a  ArgQB. 
(Canopus.) 

Bight 
Aaoetutikm. 

DeoUsatioii 
N&rtk, 

Bigut 
AMonaloD. 

Dedlnatton 

Bight 
Asoenaiiini. 

DecUnatiou 
NotA, 

Bight 
Aieenalon. 

DeelinatioD 

h     m 

5  48 

o        / 

+7  22 

h 
6 

m 

5 

+69  21 

h     m 

6  15 

+22  34 

h     m 

6  21 

-52  37 

(Dttc.  30^) 

t 
39.55  •I-.07 

63.3  -1.0 

t 
36.13  +.15 

40.0  -I4J» 

t 

40.96  +.11 

30.8  -0.1 

t 
18.63  +.0^ 

46.3 

-3.6 

Jan.     9.5 

39.60  +.0^ 

63.4    0.9 

36.31  +.03 

43.5 

9J» 

41.05 

.06 

30.7    0.0 

18.61  - 

-.05 

49.7 

3.4 

19.4 

39.60- 

..08 

61.6    0.7 

36.17- 

-.M 

44.9 

9.4 

41.08 +.01 

30.7    0.0 

18.53 

.19 

5:).o 

3.1; 

S9.4 

39.56 

.00 

60.9    0.0 

36.01 

z 

47.3 

9.1 

41.06- 

-.04 

30.8  -H).! 

18.37 

.19 

55.9 

9.8 

Feb.    8.4 

39.48 

.10 

60.4    0.5 

35.74 

49.3 

1.8 

41.00 

.09 

30.9    0.1 

18.15 

.94 

58.5 

9.4 

1 

18.3 

39.36 

.13 

59.9    0.4 

35.36 

.41 

50.9 

1.4 

40.89 

.19 

31.0    0.1 

17.88 

.98 

60;6 

1 
1.9; 

38.3 

39.33 

.10 

59.6    0.3 

34.91 

.46 

53.1 

1.0 

40.75 

.15 

31.1  -H).l 

17.57 

.30 

63.3 

1.4! 

Mar.  10.3 

39.05 

.17 

59.3    0.9 

34.41 

.59 

53.8  40.5 

40.59 

.17 

31.3    0.0 

17.34 

.35 

63.5 

0.9 

20.3 

3o.oo 

.17 

59.3  -0.1 

-33.88 

.53 

53.1 

0.0 

40.41 

.18 

31.3    0.0 

16.88 

.36 

64.1 

-0.4 

30.2 

38.71 

.10 

59.3    0.0 

33.35 

Ji9 

53.8 

-0.5 

40.33 

.18 

31.3  -OA 

16.53 

.36 

64.3 

4«.l| 

Apr.    9.3 

38.56 

.14 

59.3  40.1 

33.85 

.48 

53.1 

1.0 

40.06 

.16 

.11.1     0.1 

16.17 

.34 

63.8 

0.7 

19J3 

38.43 

.19 

59.5    0.9 

33.40 

.49 

50.9 

1.4 

39.91 

.14 

31.0    0.9 

15.85 

.31 

63.9 

1.9 

39.3 

38.33 

.00 

59.8    0.4 

33.03 

.34 

49.3 

1.8 

39.79 

.10 

30.8    0  9 

15.55 

.98 

61.5 

1.6 

May    9.1 

38.36 

.05 

60.3    0.5 

31.73 

3i 

47.4 

9.1 

39.70 

.07 

30.6    0.9 

15.30 

.93 

59.7 

9.0 

19.1 

38.33- 

-.01 

60.7    0.0 

31.54 

.M 

45.3 

9.3 

39.65- 

-.09 

30.4    0.9 

15.09 

.18 

57.4 

9.4 

39.1 

38.35  +.04 

61.4    0.7 

31.45- 

-.03 

43.8 

9.5 

39.65  +.09 

30.3    0.9 

14.94  %.19 

54.9 

9.7 

June   8.0 

38.30 

:: 

63.1     0.8 

31.48 +.06 

40.3 

9.5 

39.69 

.06 

30.1    0.1 

14.85- 

-.06 

53.1 

9.9 

18.0 

38.40 

63.0    0.9 

31.63 

.19 

37.7 

9.5 

39.78 

.10 

30.0  -0.1 

14.83 

M 

49.1 

3.1, 

88.0 

38.53 

.19 

63.9    0  9 

31.87 

.30 

35.3 

9.5 

39.90 

.14 

39.9    0.0 

14.86  +.06 

45.9 

3.9 

Jaly    aO 

38.71 

.10 

64.8    1.0 

33.33 

.40 

33.8 

9.4 

40.06 

.18 

39.9    0.0 

14.94 

.19 

43.7 

3.9! 

1 

17.9 

38.91 

.99 

65.8    1.0 

33.66 

.40 

30.5 

n.9 

40.36 

.91 

39.9    0.0 

15.08 

.18 

39.6 

3.1 

1 

37.9 

39.14 

.94 

66.7    0.9 

33.19 

.50 

38.4 

9.0 

40.49 

.94 

39.9    0.0 

15.39 

.93 

36.6 

9.9! 

Aug.   6.9 

39.39 

.90 

67.6    0.8 

33.78 

.03 

36.6 

1.7 

40.74 

.98 

30.0    0.0 

15.54 

.98 

33.8 

9.6 

16.9 

39.66 

.98 

68  4    0.7 

34.44 

.00 

35.0 

1.4 

41.03 

.96 

30.0    0.0 

15.84 

.38 

31.4 

9.9 

36.8 

39.94 

.90 

69.0    0.5 

35.15 

.78 

33.7 

1.1 

41.31 

.30 

30.0    0.0 

16.17 

.35 

39.5 

1.7 

Sept.  5.8 

40.33 

.99 

69.4    0.3 

35.90 

.70 

33.8 

0.8 

41.61 

.31 

39.9  -0.1 

16.54 

.38 

38.0 

19 

15.8 

40.53 

.30 

69.6  -HI.! 

36.68 

.7^ 

33.3 

0.4 

41.93 

.38 

39.8    0.1 

16.93 

.40 

37.3 +0.6  :| 

35.7 

40.83 

.30 

69.6  -0.1 

37.46 

.79 

31.9  -0.1 

43.35 

.39 

39.6    0.9 

17.34 

.41 

36.9 

0.0 1 

Oct.     5.7 

4J.i3 

J» 

69.4    0.3 

38.36 

.79 

33.1  40.3 

43.58 

.33 

39.4    0.3 

17.75 

.41 

37.3  -0.7 ;  1 

15.7 

41.41 

.90 

60.0    0.5 

39.04 

.77 

33.6 

0.7 

43.90 

.39 

39.1     0.3 

18.16 

.40 

38.3 

1.3 

35.7 

41.69 

M 

68.3    0.7 

39.79 

.74 

3:1.4 

1.0 

43.33 

.31 

38.7    0.4 

18.55 

.38 

39.9 

19 

Nov.    4.6 

41.96 

.90 

67.5    0.9 

40.50 

.00 

34.6 

1.4 

43.53 

..10 

38.3    0.4 

18.93 

.35 

33.1 

9.5 

14.6 

43.31 

JM 

66.6    1.0 

41.17 

.03 

36.3 

1.7 

43.84 

.98 

37.9    0.4 

19.35 

.31 

34.8 

9.9 

34.6 

43.44 

.91 

65.5    1.1 

41.76 

.56 

38.0 

9.0 

44.09 

.95 

37.5    0.4 

19.53 

•«^ 

37.9 

3.3 

I>ec.    4.6 

43.63 

.18 

64.4     1.1 

43.36 

.45 

30.3 

9.9 

44.33 

.99 

37.1     0.3 

19.76 

.90 

41.3 

3Ji 

14.5 

43.79 

.14 

63.3     1.1 

43.66 

.35 

33.5 

9.4 

44.53 

.18 

36.8    Oj) 

19.93 

•J3 

44.9 

3.0 

34.5 

43.91 

.10 

63.3     1.0 

43.95 

.99 
KIO 

35.0 

9.5 

44.70 

.14 

36.6    0.9 

30.03  +.00 

48.6 

3.6 

34.5 

43.99  -l-.OS 

61.3  -0.9 

43.13- 

37.5  +9.6 

44.81  +.06 

36.5  -0.1 

30.05 

.00 

53.3  -3.5  1 
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APPAREI^T  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Geminorum. 

a  Cai 

( 

nis  Majoria. 

• 

e  Canis  Majoria. 

d  Cania  Majoria. 

Mean 
Solar 
Date. 

^ 

1 

Bight 
A.scen8lon. 

Dedinatioii 
Ifwrtk. 

Right 

AaeenaloD. 

Deolinatloo 
AwHL 

Bigbi 
Aaoenaloii. 

DeoUnatioD 
Antft. 

Bight 
AaecnaliHi. 

DeeOnatian 
Awtt. 

• 

h     m 

6  30 

+16  do 

h     ni 

6  39 

-16  32 

li     m 

6  53 

-26  48 

• 

h 

7 

m 

3 

o 

-26 

11 

(Dec.  30.5) 

a 
45.75  +.12 

7.1  -0.5 

S 

51.06 +.10 

63!7  -9.5 

a 
54.49 +.10 

27.3  -3.1 

a 
30.50  +.19 

63.0 

-9.9 

Jan.     9.5 

45.84 

.07 

6.7    0  4 

51.14 +.05 

66.1     9.3 

54.56  +.05 

30.2    9.9 

30.59 

.06 

65.9 

9.8 

19.4 

45.89  +.08 

6.3     0.3 

51.16 

.00 

68.4    9.9 

54.59 

.00 

33.1     9.7 

30.63  +.01 

68.6 

9.6 

29.4 

45.89- 

-.09 

6.0     0.9 

51.14- 

-.05 

70.4     1.9 

54.56- 

-.06 

35.6    9.4 

30.62- 

-.04 

71.2 

9.4 

Feb.    8.4 

45.84 

.07 

5.8    0.1 

51.07 

.00 

72.2    16 

54.48 

.10 

37.9    9.1 

30.55 

.00 

73.4 

9.1 

18.4 

45.74 

.11 

5.7  -0.1 

50.96 

.13 

r3.6    1.3 

54.36 

.14 

39.9    1.8 

30.45 

.13 

75.3 

1.8 

28.3 

45.61 

.14 

5.7    0.0 

50.82 

.16 

74.8    1.0 

54.20 

.18 

41.4    1.4 

30.30 

.16 

76a) 

1.4 

Mar  10.3 

45.46 

.16 

5.7    0.0 

50.65 

.18 

75.6    0.7 

54.01 

.90 

42.6    1.0 

30.12 

.19 

78.1 

ijO 

80.3 

45.29 

.17 

5.7    0.0 

50.47 

.19 

76.2  -0.3 

53.80 

.91 

43.4    0.5 

29.93 

J» 

78^ 

0.6 

30.3 

45.12 

.17 

5.7    0.0 

50.28 

.18 

76.3    0.0 

53.59 

.91 

43.7  -0.1 

29.72 

.91 

79.3 -OJI 

Apr.    9.2 

44.95 

.16 

5.7    0.0 

50.09 

.18 

76.2  +0.3 

53.37 

JU 

43.7  +0.3 

29.62 

.90 

79.3  +4ka 

19.2 

44.80 

.14 

5.7    0.0 

49.92 

.16 

75.8    6.6 

53.17 

.10 

43.2    0.6 

29.32 

.19 

78.9 

0.5 

29.2 

44.68 

.11 

5.8    0.0 

49.77 

.13 

75.0    0.0 

52.99 

.17 

42.4    1.0 

29.15 

.16 

78J8 

0.9 

May    9.2 

44.58 

.08 

5.8  +0.1 

49.65 

.10 

74.0    1.1 

52  84 

.14 

41.2    1.4 

29.00 

.13 

77.1 

1.3 

19.1 

44.53- 

-.04 

5.9    0.1 

49.57 

.07 

72.7    1.4 

52.72 

.10 

39.6    1.7 

28.88 

.10 

75.7 

1.6 

29.1 

4f.51 

.00 

6.1     0.1 

• 

49.52- 

-.09 

71.2    1.6 

52.64 

.06 

37.8    9.0 

28.80 

.06 

74.0 

1.8 

June   8.1 

44.53  +.04 

6.2    0.9 

49.51  +.01 

69.5    1.8 

52.50- 

-.09 

35.7    9.9 

28.75- 

-.09 

72.1 

iJO 

18.0 

44.60 

.06 

6.4    0.9 

49.54 

.05 

67.7    1.9 

52.50 +.09|  33.4    9.4 

28.75  +.01 

69.9 

9J9 

28.0 

44.70 

.19 

6.7    0.3 

49.60 

.00 

65.7    9.0 

52.63 

.06    31.0     9.5 

28.78 

.05 

67.6 

9.3 

July    8.0 

1 
1 

44.85 

.16 

7.0    0.3 

49.71 

.19 

63.7    9.0 

■ 

52.71 

.10 

28.5    9.5 

28.85 

.09 

65.3 

%A 

18.0 

45.02 

.10 

7.3    0.3 

49.&5 

.15 

61.8    1.0 

52.83 

.14 

26.1    9.5 

28.96 

.13 

62.9 

9.3 

27.9 

45.23 

.» 

7.6    0.3 

50.02 

.19 

59.9    1.8 

52.99 

.17 

23.7    9.3 

29.11 

.16 

60.6 

9.9 

Aug.  6.9 

45.46 

.94 

7.8    0.9 

50.22 

.91 

58.1     1.6 

53.18 

.90 

21.4    9.1 

29.29 

.19 

58.5 

9.0 

16.9 

45.71 

.96 

8.0    0.9 

50.44 

.94 

56.6    1.4 

53.39 

.93 

19.4     1.6 

29.50 

.99 

56.5 

1.8 

26.8 

45.99 

.98 

8.1  +0.1 

50.69 

.96 

55.4    1.1 

53.64 

.96 

17.7     1.5 

29.74 

S& 

54.0 

1.4 

Sept.  5.8 

46.27 

.90 

8.2    0.0 

50.95 

.97 

54.5    0.7 

53.91 

.96 

16.5    1.1 

29^ 

jan 

53.7 

1.* 

15.8 

46.57 

.30 

8.1  -0.9 

51.23 

.98 

54.0  +0.3 

54.20 

.30 

15.6  +0.6 

30.27 

JS9 

52.9 

0.6 

25.8 

46.88 

.31 

7.8    0.3 

51.52 

.99 

5.3.9  H).l 

54.50 

.31 

15.3    0.0 

30.57 

.30 

52.5  +0.1  1 

Oct.     5.7 

47.19 

.31 

7.4    0.4 

51.82 

.30 

54.3    0.6 

54.81 

.39 

15.6  -0.5 

30.88 

.31 

52.7 -^>^  1 

15.7 

47.50 

.31 

6.9    0.6 

52.12 

.30 

55.1     1.0 

55.13 

.39 

16.3    1.0 

31.19 

.31 

53.4 

0.9 

257 

47.82 

.31 

6.3    0.7 

52.41 

.99 

56.3    1.4 

55.45 

.31 

17.6    1.5 

31.50 

.31 

54.6 

1.4 

Nov.    4.7 

48.12 

.30 

5.6    0.7 

52.70 

.96 

5H.0     1.8 

55.76 

.30 

19.3    9.0 

31.81 

.30 

56.3 

1.9 

14.6 

48.41 

.96 

4.8    0.8 

52.98 

.96 

60.0    9.1 

56.05 

.96 

21.5    9.4 

32.11 

.99 

sa4 

9.9 

24.6 

48.68 

.96 

4.1     0.8 

53.23 

.94 

62.2    9.3 

56.32 

.96 

24.1     9.7 

32.36 

.96 

eo.9 

%M 

Dec.    4.6 

48.93 

.93 

3.3    0.7 

53.45 

.91 

64.6    9.5 

56.56 

.99 

26.9    9.9 

32.63 

.93 

63.6 

9.S 

14.5 

49.14 

.19 

2.6    0.7 

53.64 

.17 

67.2    9.6 

56.76 

.18 

29.9    3.0 

32.84 

.19 

66.5 

9.0 

24.5 

49.30 

.15 

1 .9     0.6 

53.79 

.13 

69.7    9.5 

56.92 

.13 

32.9    3.1 

33.01 

.15 

69.5 

io 

34.5 

49.43  +.10 

1.4  -0.5 

53.90  +.08 

72.2  -9.5 

57.03  +.08 

36.0  -3.0 

33.13 +.10| 

72.4  -^9|| 
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• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Rnlikr 
Bale. 

6  Geminorum. 

*  Piazzi 

vii.  67 

• 

a  Geminorum 
(Castor.) 

■ 

a  Canis  Minoris. 
(Procyon.) 

1 

Bight 
Aeeenaton. 

DecUaation 
KortlL 

Bight 
Aaeeiislon. 

Deolinatiou 
North. 

Bight 

Dedination 
North. 

Bight 
Aaceosion. 

Declination 
North. 

li     m 

7  12 

+22  12 

h     m 

7  18 

• 

+68  42 

h     m 

7  26 

o 

+32 

8 

h     in 

7  32 

O           t 

+5  31 

(Dec.  30.5) 

a 
56.30  +.17 

13.9  -0.3 

22.40  +.34 

33.2  -H2.3 

a 
55.12 +.90 

66.7  +0.9 

a 
60.38  +.17 

6l'.'5  -1.6 

Jan.     9.5 

56.45 

.IS 

13.6  -0.9 

22.67 

.99 

35.6 

9.4 

55.30 

.14 

67.0 

0.4 

60.53 

.19 

60.1     1.3 

19.5 

56.54 

.06 

13.5    0.0 

22.83  +.09 

38.1 

9.5 

55.41 

.09 

67.5 

0.6 

60.63 

.07 

58.9    1.1 

29.5 

56.58  +.01 

13.5  +0.1 

22.85- 

-.04 

40.6 

9.5 

55.47  +.03{ 

68.2 

0.7 

60.68  +.09 

57.9    0.9 

Feb.    a4 

56.56- 

-.04 

13.7    OJt 

22.75 

.16 

43.0 

9.3 

55,47- 

-.03 

68.8 

0.7 

60.67- 

-.08 

57.0    0.8 

1&4 

56.50 

.08 

13.9    0.9 

22.52 

.97 

45.2 

9.1 

55.42 

.08 

69.6 

0.7 

60.63 

.07 

56.4    0.6 

28.4 

56.40 

.19 

14.1     0.3 

22.20 

.37 

47.1 

1.7 

55.31 

.19 

70.3 

0.7 

60.54 

.11 

55.9    0.4 

1 

Mar.  10.3 

56.26 

.15 

14.4    0.3 

21.80 

.44 

48.6 

1.4 

55.17 

.16 

70.9 

0.7 

60.42 

.13 

55.5    0.9 

90.3 

56.10 

.17 

14.7    0.9 

21.33 

.48 

49.8 

09 

55.00 

.18 

71.5 

0.5 

60.27 

.15 

55.3  -0.1 

30.3 

55.92 

.17 

14.9    0.9 

20.83 

.51 

50.4  +<>.4 

54.81 

.19 

71.9 

0.3 

60.11 

.16 

55.3    0.0 

Apr.    9.3 

55.75 

.17 

15.0  +0.1 

20.32 

.51 

50.6- 

-0.1 

54.62 

.19 

72.1 

fO.l 

59.9^ 

.16 

55.4  +0.1 

19.2 

55.58 

.16 

15.1     0.0 

19.83 

.48 

50.2 

0.6 

54.44 

.18 

72.2 

0.0 

59.79 

.15 

55.5    0.9 

89.2 

55.44 

.13 

15.1    0.0 

19.37 

.43 

49.4 

1.0 

54.27 

.16 

72.1 

-0.9 

59.65 

;i3 

55.8    0.3 1 

May    9.2 

55.32 

.10 

15.1     0.0 

18.97 

.37 

48.2 

1.4 

54.13 

.19 

71.9 

0.3 

59.52 

.11 

56.1    0.4  > 

19.1 

55.23 

.07 

15.0  -0.1 

18.64 

J98 

46.6 

1.8 

54.02 

.09 

71.6 

0.4 

59.43 

.06 

566    0.5 1 

29.1 

55.18- 

-.08 

14.9    0.1 

18.41 

.19 

44.6 

9.1 

53.95 

.05 

71.0 

0.6 

59.37 

.06 

1 
57.1     0.6 

JoDe   6.1 

55.17  +.01 

14.7    0.9 

18.26- 

-.10 

42.4 

9.4 

53.92- 

-.01 

70.4 

0.7 

59.34- 

-.01 

57.7    0.6 

laj 

55.20 

.05 

14.6    0.9 

18.21 

.00 

39.9 

9.5 

53.93  +.03 

69.7 

0.7 

59.34  +.09| 

58.3     0.7 

28.0 

55.27 

.09 

14.4     0.9 

18.27 +.10 

37.3 

9.6 

53.98 

.0^ 

68.9 

0.8 

59.38 

.06 

59.0     0.7 

July    8.0 

55.37 

.19 

14.2     0.9 

18.42 

.90 

34.7 

9.7 

54.08 

.19 

68.1 

0.8 

59.46 

.09 

59.7    0.7 

1.8.0 

55.52 

.16 

14.0     0.9 

18.67 

.99 

32.0 

9.6 

54.22 

.15 

67.!? 

0.8 

59.56 

.19 

60.4    0.7 

28.0 

55.69 

.19 

13.8    0.9 

19.01 

.38 

29.4 

9.6 

54.39 

.19 

66.5 

0.9 

59.70 

.15 

61.1     0.6 

Aug.  6.9 

55.89 

.S3 

13.6    0.3 

19.44 

.46 

26.9 

9.4 

54.59 

.99 

65.6 

0.9 

59.86 

.18 

61.6    0.5 

16.9 

56.12 

.94 

13.3    ir.3 

19.93 

.53 

24.5 

9.3 

54.83 

.95 

64.7 

0.9 

60.05 

.90 

62.1    0.4 

26.9 

56.37 

.96 

•  12.9    0.4 

20.50 

.60 

22.4 

9.1 

55.09 

J37 

63.8 

0.9 

60.27 

.93 

62.4  +0.9 

8ept  5.9 

56.65 

.9? 

12.5    0.5 

21.13 

.65 

20.4 

J. 8 

55.37 

.30 

62.9 

0.9 

60.51 

.95 

62.5    0.0 

15.8 

56.94 

J» 

12.0     0.6 

21.81 

.70 

18.8 

1.5 

55.68 

.39 

62.0 

0.9 

60.76 

.96 

62.4  -0.9 

1 

25.8 

57.24 

31 

11.4     0.6 

22.52 

.73 

17.4 

1.9 

56.01 

.33 

61.1 

0.9 

61.03 

.98 

62.1    0.5 

Oct.     5.8 

57.56 

.39 

10.7    0.7 

23.27 

.76 

16.4 

0.8 

56.35 

.35 

60.2 

0.9 

61.32 

.99 

61.5    0.7 

15.7 

57.89 

.33 

9.9    0.8 

24.03 

.77 

15.7 

0.5 

56.70 

.36 

59.4 

0.9 

61.62 

.30 

60.6    1.0 

25.7 

58.22 

.33 

9.1      0.8 

24.S0 

.77 

15.4  -0.1 

57.06 

.36 

58.5 

0.8 

61.93 

.31 

59.6    1.9 

,  Not.    4.7 

58.55 

.33 

8.3    0.8 

25.57 

.76 

15.6  +0.3 

57.42 

.36 

57.8 

0.7 

62.24 

.31 

58.3    1.4 

14.7 

58.87 

.39 

7.5     0.8 

26.3a 

.79 

16  1 

0.7 

57.78 

.35 

57.2 

0.6 

62.54 

.30 

56.8    1.5 

24.6 

59.18 

.30 

6.7    0.7 

26.99 

.67 

17.0 

1.1 

58.12 

.33 

56.7 

0.4 

62.84 

.99 

55.3    1.6 

Dec.  -4.6 

59.47 

.97 

6.0     0.7 

27.63 

.60 

18.4 

1.5 

58.44 

.31 

56.3 

0.9 

63.11 

.26 

53.7    1.6 

14.6 

59.73 

.94 

5.4  '0.5 

28.18 

.51 

20.1 

19 

58.73 

.97 

56.2 

-O.l 

63.36 

.93 

52.1     1.6 

24.6 

59.94 

.19 

4,9    0.4 

28.64 

.40 

22.1 

9.1 

58.98 

.93 

56.2  +0.1 

63.57 

.19 

50.5     1.5 

49.1  -1.4! 

- 

34.5 

60.11  +.15 

4.6  -0.9 

28.99  +.29 

24.3  +«.3 

59.19  +.17 

56.4  +0  3 

63.75  +.15 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Q  Geminorum 
(PoUuz.) 

^  Gcuiinorum 

■ 

•3UrMBMajoriB(H.) 

15 

Argus  (t) 

Hoan 
SoUr 
Date. 

■ 

. 

Bight 
Aaoenaion. 

Declination 
North. 

Bigut 
Aacension. 

Deolinatiou 
North, 

Bight 
Aaoenaioo. 

Bight 
Aaeeiiaion. 

DeclinattoB 
Bovth, 

North, 

h     m 

7  37 

+28 

19 

•     h     m 

7  46 

o 

+27 

i 

4 

h 
8 

m 

0 

+68  49 

h 
8 

in 

2 

-23  57 

(D0C.  30.5) 

57.25  +J» 

59.9  --0.1 

a 
8.08 +.91 

37.0  -OJI 

a 
50.86  +.44 

33.2  +fi.0 

25.69  +.18 

19.2  -3.0 

Jan.     9.5 

57.43 

.15 

59.9  +0.1 

8.27 

.16 

36.9 

0.0 

51.25 

.32 

35.4    9.3 

26.74 

.13 

22.1     9.9 

19.5 

57.55 

.00 

60.1 

0.3 

8.40 

.10 

.37.0  +0.9 

51.50 

.19 

37.7    9.5 

25.86 

.08 

26.0    9.6 

29.5 

57.62  +.04 

00.5 

0.4 

8.47  +.04 

37.3 

0.4 

51.64 +.06 

40.2  -ff.5 

25.90  +.03 

27.7    9.6 

Feb.    8.4 

57.62  ■ 

-.09 

61.0 

0.5 

8.49- 

-.01 

37.7 

0.5 

51.64- 

-.06 

42.8    9.5 

25.90- 

-.09 

30.1     9.3 

18.4 

57.58 

.07 

61.6 

0.6 

8.45 

.06 

38.2 

0.5 

51.51 

.16 

45.2    9.3 

26.85 

.07 

32.3    S.0 

98.4 

57.49 

.1] 

62.1 

0.6 

8.37 

.10 

38.8 

0.6 

51.27 

.99 

47.4     9.1 

26.76 

.11 

34.2    1.7 

Mar.  10.3 

57.36 

.15 

62.7 

0.5 

8.25 

.14 

39.3 

0.5 

50.93 

.38 

49.4     1.8 

26.63 

.15 

36.7    1.3 

20.3 

67.20 

.17 

63.2 

0.5 

8.10 

.16 

39.9 

0.5 

50.52 

.45 

51.0    1.4 

26.47 

.17 

36.9    1.0 

30.3 

57.02 

.18 

63.6 

0.3 

7.93 

.18 

40.3 

0.4 

50.05 

.49 

52.2    0.9 

25.29 

.18 

37.7    M 

Apr.    9.3 

66|,84 

.18 

63.9 

0.9 

7.75 

.18 

40.6 

0.3 

49.65 

.51 

.%2.9  +0.4 

26.11 

.19 

38.1  -0.3 

19.2 

66.66 

.17 

64.1  +0.1 

7.57 

.17 

40.8  +0.1 

49.04 

.50 

5.H.0    0.0 

24.02 

.18 

38.2  •H.i 

29.2 

56.50 

.15 

64.1 

0.0 

7.41 

.15 

40.9 

0.0 

48.56 

.47 

52.8-0.5 

24.76 

.17 

38.0    0.4 

May    9.2 

56.36 

.19 

64.0  -0.9 

7.28 

.19 

40.9  -0.1 

48.11 

.49 

52.0    1.0 

24.69 

.15 

37.3    0.8 

19.2 

56.25 

.09 

63.8 

0.3 

7.17 

.09 

40.7 

0.9 

47.71 

.36 

50.8    1.4 

24.46 

.13 

36.4    1.1 

20.1 

56.18 

.05 

63.5 

0.4 

7.09 

.06 

40.5 

0.3 

47.39 

M 

• 

49.1    1.8 

24.34 

.10 

35.1     1.4 

June    8.1 

56.14- 

-.09 

63.1 

0.4 

7.05 . 

-.09 

40.2 

0.4 

47.16 

JM 

47.2    9.1 

24.26 

.06 

33.6    I.S 

18.1 

56.14 +.09 

62.6 

0.5 

7.05  +.0^ 

99.8 

0.4 

47.00 

.10 

44.9    9.4 

2^1.21- 

-.03 

31.9    1.8 

28.0 

56.19 

.06 

62.1 

0.6 

7.09 

.06 

39.3 

0.5 

46.96  • 

-.01 

42.4    9.6 

24.19 

.00 

30.0    t.0 

July    8.0 

56.27 

.10 

61.5 

0.6 

7.16 

.09 

38.8 

0.5 

46.99  +.00 

39.8    9.7 

24.21  +.04 

28.0    9.1 

18.0 

56.39 

.14 

60.8 

0.6 

7.27 

.13 

38.2 

0.6 

47.13 

.18 

37.0    9.8 

24.27 

.07 

25.8    9.1 

28.0 

56.55 

.17 

60.2 

0.7 

7.42 

.16 

37.6 

0.6 

47.36 

.97    34.2     9.8 

24.36 

.11 

23.7    a.1 

Aug.   6.9 

56.73 

.90 

59.5 

0.7 

7.59 

.19 

36.9 

0.7 

47.67 

.38    31.4     9.8 

24.48 

.14 

21.7    a.0 

16.9 

56.95 

ja 

58.7 

0.8 

7.80 

.99 

36.2 

0.7 

48.07 

.44 

28.7    9.7 

24.64 

.17 

19.8    1.8 

26.9 

57.19 

.j» 

57.9 

0.8 

8.04 

.95 

35.4 

0.8 

48.54 

.51 

26.1    fkJSf 

24.82 

.90 

18.2    1.5 

Sept.  5.9 

57.46 

.98 

57.1 

0.8 

8.29 

J97 

34.6 

0.9 

49.08 

.58 

23.6    9.3 

25.04 

.93 

16.9    1.1 

15.8 

57.75 

.30 

56.2 

0.0 

8.58 

.90 

33.7 

0.9 

49.69 

.63 

21.4    9.1 

26.28 

.95 

15.9    0.7 

25.8 

58.05 

.39 

55.3 

0.0 

8.88 

.31 

32.7 

1.0 

50.35 

.68 

19.5    1.8 

26.56 

.se 

15.4  +0.3 

Oct.     5.8 

58.38 

.33 

54.4 

i.O 

9.20 

.33 

31.7 

1.0 

51.05 

.79 

17.8     1.5 

25.8:) 

.30 

15.3  -03 

16.7 

58.72 

.34 

53.4 

1.0 

9.53 

.34 

30.7 

1.0 

51.79 

.75 

16.5    1.1 

26.14 

.31 

16.7    0.7 

25.7 

59.06 

.35 

52.4 

0.9 

9.87 

.35 

29.7 

1.0 

52.56 

.77 

16.6    0.7 

26.46 

.39 

16.7    IJI 

Nov.   4.7 

59.41 

.35 

51.5 

0.9 

10.22 

.35 

28.7 

1.0 

53.33 

.77 

15.0  -0.9 

26.7*3 

.39 

18.1     1.6 

14.7 

59.76 

.34 

50.7 

0.8 

10.57 

.34 

27.7 

0.9 

54.09 

.76 

14.9  +0.1 

27.10 

.3^ 

19.9    9.0 

24.6 

60.09 

.33 

50.0 

0.7 

10.91 

.33 

26.9 

0.8 

54.83 

.79 

15.3    0.6 

27.41 

.30 

22.1    9.4 

Dec.    4.6 

60.41 

.30 

49.3 

0.5 

11.23 

.31 

26.2 

0.6 

56.53 

.67 

16.1     1.0 

27.70 

.98 

2i.7    9.7 

14.6 

60.70 

.97 

48.9 

0.3 

11.52 

.98 

25.6 

0.5 

56.16 

.59 

17.4     1.4 

27.97 

.95 

27.5    9.9 

24.6 

60.95 

.93 

48.6  -0.9 

11.78 

.94 

25.2 

0.3 

56.71 

^ 

19.0     1.8 

28.19 

S\ 

30.4    3.0 

34.5 

61.15 +.18 

48.6  +0.1 

1 1 .99  +.19 

25.1 

-0.1 

67.15 +.38I 

*■     — 

21.0  +9.1 

2S.38  +.1^ 

33.3  -AA 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

e 

Hydro. 

t  Ursaa  Majorii 

\, 

VUran 

Majoria. 

K  Canon. 

Mmu 
Solar 
Date. 

Bight 
AaoensioD. 

DeoHnatloD 
Ncffk. 

Bifflift 
Aiceiiaion. 

DfMainatioii 

Bight 
Afloenaion. 

DeoUnatton 
North, 

Right 
Aaoenaioo. 

Deollnatloo 
North, 

li     m 

8  40 

O           1 

+6  51 

h     m 

8  50 

+48  30 

li     m 

8  59 

+67  36 

b     m 

9    1 

O            / 

+11     8 

(Dec.  30.6} 

24.22 +.93 

40.5  -1.6 

58.12  •h.34 

45.1  +0.7 

a 
48.60  +.53 

72.2  +1.4 

13.61  +.95 

7h6  -1.4 

Jan.    0.5 

24.43. 

.19 

39.0    1.4 

58.43 

.96 

46.0 

1.0 

48.98 

.44 

73.8 

IS 

13.85    .91 

70.3    1.9 

19.5 

24.59 

.14 

37.7    1.9 

58.67 

JU 

47.1 

1.3 

49.37 

.33 

75.9 

%S 

14.04    .16 

69.1     1J> 

S9.5 

24.71 

.00 

36.6    1.0 

58.84 

.13 

48.5 

1.5 

49.64 

.91 

78.1 

9.4 

14.18    .11 

68.3    0.8 

F«b.    8.5 

24.78  +.M 

35.7    0.6 

58.94  +.06 

50.1 

1.7 

49.78  +.06 

80.6 

9.5 

14.26    .06 

67.6    0.5 

18.4 

24.79- 

-.01 

35.0    0.0 

58.97- 

-.01 

51.8 

1.7 

49.80- 

-.04 

83J2 

9.5 

14.30  +.01 

67.2    0.3 

88.4 

24.76 

.05 

34.6    0.4 

58.92 

.06 

63.6 

1.7 

49.70 

.15 

85.7 

9.5 

14.29 -.03 

66.9  <-0.l 

Mar.  10.4 

24.69 

.00 

34.3  -4>.9 

58.82 

.13 

65.2 

1.0 

49.60 

.95 

88.0 

9.9 

14.23    .07 

66.9    0.6 

90.4 

24.58 

.19 

34.2    0.0 

58.66 

.18 

66.8 

1.5 

49.21 

.34 

90.2 

9.0 

14.14    .10 

67.0  -H>.1 

30.3 

24.45 

.14 

34.2  -fO.l 

58.46 

.91 

66  1 

1.9 

48.8:) 

.40 

01.9 

1.6 

14.03    .19 

67.2    0.9 

Apr.    9.3 

24.31 

.15 

34.3    0.9 

58.23 

.93 

59.2 

0.9 

48.4] 

.44 

93.3 

1.9 

13.90    .14 

67.4    0.3 

19.3 

24.17 

.15 

34.6    0.3 

67.99 

.94 

iJXO 

0.6 

47.95 

.46 

94.2 

0.7 

13.76    .14 

67.8    0.4 

^.3 

24.02 

■:i 

34.9    0.3 

57.75 

.94 

60.4  +0.3 

47.49 

.46 

94.7  -H>.9 

13.61    .14 

68.2    0.4 

May    9.2 

23.89 

35.3    0.4 

57.52 

.93 

60.5  -0.1 

47.03 

.44 

94.6  -0.3 

13.48    .18 

68.6    0.4 

19.2 

23.77 

.11 

35.7    0.4 

57.32 

.19 

60.3 

0.4 

46.60 

.41 

94.1 

0.8 

13.36    .11 

69.0    0.4 

S9.2 

23.68 

.06 

36.2    0.5 

67.14 

.10 

69.7 

0.7 

46.22 

.35 

93.1 

1.9 

13.26    .09 

69.3    0.4 

Jane  8.1 

23.6] 

.06 

36.7    0.5 

57.00 

.19 

58.8 

1.0 

46.90 

SO 

91.7 

1.6 

13.18    .07 

69.7    0.4 

18.1 

23.67- 

-.03 

37.2    0.5 

56.90 

.06 

67.6 

1.3 

45.64 

.99 

89.9 

9.0 

13.13    .04 

70.1     0.3 

28.1 

f».56 

.00 

37.7    0.5 

56.84- 

-.03 

66.2 

IJ^ 

45.46 

.14 

87.7 

9.3 

13.10 -.01 

70.4     0.3 

My    ai 

23.57  +.09 

38.2    0.5 

66.83  +.01 

54.6 

1.7 

45.36- 

-.06 

85.3 

9.6 

13.10  +.01 

70.7    OJI 

18.0 

23.62 

.06 

38.7    0.4 

66.87 

.06 

62.7 

1.9 

45.34  +.09 

82.6 

9.8 

13.13    .04 

70.9    0.9 

28.0 

23.70 

.00 

39.1    0.4 

60.95 

.10 

50.8 

9.0 

45.40 

.10 

79.8 

9.9 

13.19    .07 

71.0  -H>.1 

Auf.   7.0 

23.80 

.19 

39.4    0.3 

57.08 

.15 

48.7 

9.1 

45.55 

.19 

76.8 

3.0 

13.28    .10 

71.1     0.0 

17.0 

23.93 

.15 

39.7  -H1.1 

57.25 

.19 

46.5 

9.9 

45.78 

.97 

73.8 

3.0 

13.39    .13 

71.0  -0.1 

26.9 

24.09 

.17 

39.7    0.0 

57.46 

.93 

44.3 

9.9 

46.08 

.34 

70.8 

9.0 

13.53    .16 

70.8     0.3 

8apt  5.9 

24.28 

.90 

39.6  -0.9 

67.71 

.97 

42.1 

9.9 

46.46 

.49 

67.8 

9.9 

13.70    .18 

70.4    0.6 

15.9 

24.49 

.99 

39.3    0.4 

58.01 

.31 

39.9 

9Ji 

46.91 

.48 

65.0 

9.7 

13.90    .91 

69.8    0.7 

85.8 

24.72 

.95 

38.8    0.7 

58.34 

.35 

37.8 

9.1 

47.43 

.56 

62.4 

9U> 

14.13    JM 

69.0    0.9 

Oet.     5.8 

24.99 

JP 

38.0    0.9 

58.70 

.38 

35.8 

9.0 

48.01 

.61 

59.9 

9.3 

14.38    M 

68.0    1.1 

15.8 

25.37 

JB 

37.0    1.1 

69.09 

.41 

33.9 

1.8 

48.64 

.05 

57.8 

9.0 

14.66    .99 

66.8    1.3 

25^ 

25.57 

.31 

35.7    1.3 

69.51 

.43 

32.2 

1.6 

49..32 

.09 

56.0 

1.6 

14.96    .31 

05.5    1.4 

Nov.    4.7 

25.88 

.30 

34.3    1.5 

69.95 

.45 

30.7 

1.3 

50.02 

.79 

64.6 

1.9 

15.27    .30 

68.9    1.6 

14.7 

26.20 

.» 

32.7    1.7 

60.41 

.45 

29.6 

1.0 

60.75 

.73 

53.6 

0.6 

15.59    .38 

62.3    1.7 

24.7 

26.52 

.33 

31.0    1.7 

60.86 

.46 

28.7 

0.7 

61.48 

.79 

53.0  -0.3 

15.92    .S 

60.6    1.7 

Dec.    4.7 

26.84 

.31 

292    1.6 

61.30 

.43 

S8.2  -0.3 

62.19 

.69 

63.0  +0.9 

16.C5    .32 

68.8    J. 7 

14.6 

27.13 

.98 

27.5    1.7 

61.72 

.41 

1M.0 

0.0 

62.86 

.65 

63.4 

0.7 

16.6C    .30 

57.3    1.6' 

24.6 

27.40 

.96 

25.8    1.6 

62.11 

.;f7 

28.2  +0  4 

63.4H 

.58 

54.4 

1.9 

16.85   jn 

55.6    1.5* 

34.6 

27.64  -»-.a^ 

24.2  -1.5 

62.45  +.31 

28.8  40.8 

54.02  +.40 

55.B+1.6I 

17.10 +Je8| 

54.2  -i.a' 

19 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


(Doc.  30.6) 

Jan.     9.6 

19.6 

89.5 

Feb.    8.5 


Mar. 


18.5 
28.4 
10.4 
WA 
30.4 


Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

Jane   6.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.  4.8 
14.7 
24.7 

Dee.  4.7 
14.7 
24.6 
34.6 


ArgUB. 


Bight 
Ascension. 


h     m 

9  13 


53.04  +.33 
53.33  .S5 
53.54  .17 
53.67  +.09 
53.71     .00 

53.67  -.08 
53.56  .15 
53.38  .91 
53.14  .96 
52.86    .30 


Declination 
Simth. 


1  Draconis  (H.) 


Bight 
Aaoensioo. 


-58  45 


n 


52.0  -3.5 

55.7  3.8 

59.5  3.9 
63.4  3.9 
67.2     3.8 

70.9  3.6 
74.4     3.3 

77.6  3.0 

80.4  9.6 

82.8  9.9 

84.7  1.7 

86.2  1.9 

87.1  0,7 

87.5  -0.9 

87.5  +0.3 

86.9  0.8 

85.8  1.3 

84.3  1.7 

82.3  9.1 
80.0    9.4 

77.4  9.7 

74.6  9.9 

71.7  9.9 

68.8  9.9 

65.9  9.8 

63.3  9.5 

60.9  9.9 

58.9  1.7 

57.5  1.9 

56.5  +0.6 

56.3  0.0 

56.6  -0.7 
57.6    1.3 

59.2  1.9 

61.5  9.5 
64.2    3.0 

67.4  3.4 
55.07  +.99|  70.9  -3.6 


52.54 
52.20 
51.84 
51.49 
51.14 

50.81 
50.51 
50.24 
50.02 
49.84 


.33 
.35 
.36 
.35 
.34 

.39 
.99 
.-95 
.90 
.15 


49.71  .10 
49.65  -.04 
49.64  +.03 
49.70  .09 
49.83    .16 


50.03 
50.29 
50.61 
50.99 
51.42 


.93 

.99 
.35 
.41 
.45 


51.89  .48 

52.39  .50 

52.90  .51 

53.40  .50 

53.89  .47 

54.34  .49 

54.73  .37 


Declination 
North. 


h     m 

9  19 


53.8841.34 
55.11  1.1 1 
56.09  0.84 
56.78  .53 
57.15 +.99 

57.22  -.09 
56.97  .39 
56.44  .67 
55.64  .91 
54.63  1.11 

53.44  1.95 
52.14  i.:)4 
50.77  1.38 
49.40  1.36 
48.06  1.30 

46.82  1.19 

45.69  1.05 

44.73  0.87 

43.96  .68 

43.39  .46 

43.04    .94 

42.91  -.01 

43.02  +.99 
43.36    .45 

43.92  .67 

44.69    .88 

45.68  1.08 
46.85  1.96 
48.20  1.43 

49.69  1.56 

51.32  1.68 

53.03  1.75 
54.81  1.79 
56.60  1.78 

58.35  1.79 
60.03  1.63 
61.57  1.46 
62.92+1.94 


+81  50 


// 


77.9  +1.7 
79.9    9.9 

82.3  9.6 

85.0  9.8 
87.9    3.0 

90.9  3.0 

93.8  9.9 
96.6  9.6 

99.1  9.3 

101.2  1.9 

102.8  1.4 

103.9  0.9 
104.5  +0.3 
104.5  -0.3 
104.0    0.8 

102.9  1.4 

101.3  1.8 

99.2  9.3 
%.7  9.7 

93.9  3.0 

90.8  3.9 

87.5  3.4 
84.1  3.5 

80.6  3.5 

77.1  3.4 

73.7  3.3 

70.5  3.9 

67.4  9.9 
64.7     9.6 

62.2  9.9 

60.2    1.8 

58.7  1.3 

57.6  0.8 

57.1  -0.9 

57.2  +0.3 

57.8  0.9 
69.0    1.4 

60.7  +9.0 


a  Hydne. 


Bight 
Ascension. 


DecUnatioD 
SotUk. 


h     m 

9  21 


40.33  +.96 
40.57  .99 
40.76  .17 
40.91    .19 

41.01  .07 

41.06 +.09 
41.06 -.09 

41.02  .06 
40  94  .09 
40.83    .11 


40.71 
40.58 
40.44 
40.30 
40.18 


.13 
.14 
.14 
.13 
.19 


40.07  .10 
39.97  .08 
39.90    .06 

39.86  .03 
39.83  -.01 

39.64  +.09 

39.87  .04 
39.92  .07 
40.01  .10 
40.)  2    .13 


40.26 
40.43 
40.64 
40.87 
41.13 


.16 
.19 
.99 
.95 
.97 


41.42  .99 

41.72  .31 

42.04  .39 

42..%  .38 

42.68  .33 

43.00  .30 

43.28  .97 
43.54  +  94 


*d  Urss  Majoris. 


Bight 
Asoension. 


o        « 

-8     8 


5.8  -9.4 

8.1     9.3 

10.4     9.1 

12.4     9.0 

14.3     1.7 

15.9  1.5 

17.3  1.3 

18.4  1.0 
19.3  0.7 
19.9  0.5 

20.3  -0.3 

20.4  0.0 
20.4  +0.9 
20.1  0.4 
19.6    0.5 


19.0 
18.2 
17.3 
16.3 
15.2 


0.7 
0.8 
1.0 
1.1 
1.1 


14.0  1.1 

12.9  l.l 

11.8  1.0 

10.8  0.9 

10.0  0.7 

9.4    0.5 

9.0  +0.9 
8.9  -0.1 

9.1  0.4 
9.7    0.8 

10.7  1.1 

12.0  1.5 

13.7  1.8 

15.6  9.0 

17.7  9.9 
19.9  9.3 
22.3  9.4 
24.7  -fi.3 


DeoUnatioa 
North, 


h     m 

9  23 


50.46  +.63 

51.05  .53 

51.53  .49 

51.68  .99 

52.10  .15 

52.18 +.01 

52.12  -.191 
51.94 

51.65  .34 

51.27  .49 

50.81  .48 

50.30  .59 

49.77  .53 

49.24  .59 

48.73  .49 

48.26  .45 

47.84  .39 

47.49  .39 

47.21  S3 

47.02  .15 


«  • 


+70  21 


If 


22.8  +1.9 
24.4  1.8 
26.3  9.1 
28.6  9.4 
31.2    9.6 


33.8 
36.5 
.941  39.1 
41.4 
43.4 


9.7 
9.6 
9.5 
9.9 
1.9 


46.92  -.06 
46.91  +.09 
46.99  .13 
47.16  .99 
47.42    .31 


.39 
.48 
.56 

.63 


47.77 
48.21 
48.73 
49.32 
50.00 


50.70  .74 

51.46  .78 

52.26  .80 

53.06  .81 

53.86  .79 

54.63  .75 

55.35  .68 
55.99 +.56 


45.1  1.5 
46.3    1.0 

47.1  +0.5 
47.3  0U» 
47.0  -0.5 

46.2  1.0 
45.0  1.5 

43.3  1.9 
41.2  9.3 

38.8  9.6 


36.1 
33.1 
30.1 
26.9 
23.7 

20.6 
17.5 
14.5 
11.8 
9.3 


S.8 

3.1 
SJ9 
3.S 

3.1 
3.0 
9.8 
9.6 
9.3 

1.9 


7.2 

5.5     1.5 

4.2  1.1 

3.3  -0.6 

3.0  0.0 
3.3+0.5 
4.0  1.0 
5.3  -1-1.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Solsr 
Bate. 

$  Unm  Majorii 

. 

e 

Leonifl. 

fi  LeoniB. 

a  Leonis. 
{ReguLuB.) 

Right 
AAoenaiou. 

Deolination 

Bight 
AaoenaiOD. 

Deolination 
NotOl 

Bight 
AieentioD. 

DediQAtion 
NorOL 

Bight 
Afloenaion. 

Declination 
NwtK, 

1 

h     m 

9  24 

+52 

13 

h     m 

9  39 

■ 

+24  19 

b     m 

9  45 

+26  84 

a     m 
10     1 

+12  33 

(Dec.  30.6) 

8 

48.43  +.39 

86.5  +0.6 

8 

1.08 +.30 

41.'6 

-1.0 

54,88 +.31 

84.1 

-0.9 

57.50  +il9 

88.3  -1.6 

Jan.     9.6 

48.79    .33 

87.8 

0.9 

1.30' 

.96 

40.7 

0.6 

55.17    JW 

83.4 

0.6 

57.78    .96 

80.8    1.4 

19.6 

49.09    .97 

88.4 

1.3 

1.54 

.91 

40.3 

0.3 

55.48    .99   83.0  -0.9 

58.08    .99 

19.6    1.1 ! 

89.5 

49.38    .19 

89.8 

1.6 

1.73 

.16 

40.1  -0.1 

55.68    .17 

88.9  +0.1 

58.88    .17 

18.6    0.8 

Feb.    8.5 

49.47    .11 

31.5 

1.8 

1.87 

.11 

40.1  +OJI 

55.76    .19 

83.1 

0.3 

58.37    .19 

17.9    0.6 

18.5 

49.54  +.03 

33.4 

1.9 

1.95  +.05 

40.4 

0.4 

55.85    .06 

83.5 

0.6 

58.47    .07 

17.5    0.3 

28.4 

49.54  -.04 

35.4 

9.0 

1.98 

.00 

41.0 

0.6 

55.88  +.01 

84.8 

0.7 

58  58 +.09 

17.3  -0.1 

Mar.  10.4 

49.47    .11 

37.3 

1.9 

1.95- 

-.04 

41.7 

0.8 

55.87  -.04 

85.0 

0.9 

58.58  -.09 

17.3  +0.1 

80.4 

49.33    .16 

39.8 

1.8 

1.89 

.06 

48.5 

0.8 

55.81    .06 

85.9 

0.9 

58.46    .05 

17.5    0.3 

30.4 

49.14    .91 

40.9 

1.6 

1.79 

.11 

43.3 

0.8 

55.71    .11 

86.9 

0.9 

58.41    .06 

17.9    0.4 

Apr.    9.3 

48.91     .94 

48.3 

1.3 

1.67 

.13 

44.1 

0.8 

55.59    .13 

87.8 

0.9 

58.38    .11 

18.3    0.5 

19.3 

48.66    M 

43.5 

1.0 

1.53 

.14 

44.9 

0.7 

55.45    .14 

88.7 

0.8 

58.80    .19 

18.9    0.5 

89.3 

48.40    .96 

44.8 

0.6 

1.39 

.15 

45.6 

0.6 

55.30    .15 

89.4 

0.7 

58.08    .13 

19.4     0.5 

May     9.3 

48.15    .95 

44.7  +0.9 

1.84 

.14 

46.1 

0.5 

55.16    .15 

30.0 

0.5 

57.95    .19 

19.9    0.5 

19.8 

47.90    .93 

44.7  -0.9 

1.10 

.13 

46.6 

0.4 

55.01    .14 

30.5 

0.4 

57.83    .19 

80.5    0.5 

89.8 

47.68    .91 

44.3 

0.6 

0.98 

.11 

46.9  +0.9 

54.89    .19 

30.8  +0.9 

57.71     .11 

80.9    0.5 

Jane    8.8 

47.49    .17 

43.5 

0.9 

0.88 

.09 

47.0 

0.0 

54.77    .10 

30.9 

0.0 

57.61     .09 

81.4    0.4 

[            18.1 

47.34    .13 

48.4 

1.3 

0.79 

.07 

47.0  -0.1 

51.69    .08 

30.8  H).9| 

57.53    .07 

81.8    0.3 

88.1 

47.83    .09 

41.0 

1.6 

0.74 

.04 

46.8 

0.3 

54.68    .05 

30.5 

0.3 

57.47    J& 

83.0    0.9 

July    8.1 

47.16  -.04 

39.3 

1.8 

0.71  - 

-.09 

46.4 

0.4 

54.58  -.09 

30.1 

0.5 

57.48    .03 

88.8  +0.1 

18.1 

47.14    .00 

37.4 

9.0 

0.70  +.01 

45.9 

• 

0.6 

54.57    .00   89.5 

1 

0.7 

57.40  -.01 

82.3    0.0 

88.0 

47.17  +.05 

35.3 

9.9 

0.73 

.04 

45.3 

0.7 

54.59 +.03   88.8 

0.8 

57.40  +.01 

88.3  -0.1 

Aug.   7.0 

47.84    .10 

38.9 

9.4 

0.78 

.07 

44.5 

0.9 

54.63    .06 

87.8 

i.O 

57.43    .04 

88.8    0.9 

17.0 

47.36    .14 

30.5 

9.5 

0.86 

.10 

43.6 

1.0 

54.71     .09 

86.8 

1.9 

57.49    .07 

81.9    0.3 

27.0 

47.53    .19 

88.0 

9.5 

0.98 

.13 

48.5 

1.9 

54.88    .19 

85.5 

1.3 

57.57    .10 

81.5    0.5 

Sept.   5.9 

47.75    .94 

85.4 

9.6 

1.18 

.16 

41.8 

1.3 

54.95    .15 

84.8 

1.5 

57.68    .13 

80.9    0.7 

15.9 

48.01     .98 

82.8 

9.6 

1.30 

.19 

39.9 

1.4 

55.13    .19 

88.6 

1.6 

57.88    .16 

80.1    0.9 

85.9 

48.31     .33 

80.3 

9.5 

1.50 

.29 

38.3 

1.6 

55.33    .99 

81.0 

1.7 

58.00    .19 

19.0    1.1 

Oct.     5.8 

48.66    .37 

17.9 

9.4 

1.74 

.35 

3C.7 

1.7 

55.57    .95 

19.8 

1.8 

58.80    .99 

17.8    1.3 

15.8 

49.04    .40 

15.5 

9.9 

8.01 

.98 

34.9 

1.8 

55.83    .96 

17.3 

1.9 

58.44    .95 

16.4     1.5 

85  8 

49.46    .44 

13.4 

9.0 

8.31 

.31 

33.1 

1.8 

56.13    .31 

15.4 

1.9 

58.71    .98 

14.8    1.7 

Not.    4.8 

49.91    .46 

11.6 

1.7 

8.63 

.38 

31.3 

1.8 

56.45    .33 

13.5 

1.9 

59.00    .31 

13.0     1.8 

14.7 

50.39    .48 

10.0 

1.4 

8.97 

.35 

89.5 

1.8 

56.80    .35 

11.6 

1.8 

59.38    .39 

11.8     1.9 

84.7 

50.87    .48 

8.8 

1.0 

3.38 

.35 

87.7 

1.7 

57.15    .36 

9.8 

1.7 

59.65    .34 

9.8    1.9 

Dec.    4.7 

51.35    .49 

7.9 

0.6 

3.68 

.35 

86.0 

1.5 

57.58    .X 

8.8 

1.5 

59.9D    .34 

7.3    1.9 

14.7 

51.81      .45 

7.5 

-0.9 

4.03 

.34 

84.6 

1.3 

57.87    .35 

6.7 

1.3 

60.38    .33 

5.4     1.8 

84.6 

58.85    .49 

7.6  +0.9 

4.36 

.33 

83.4 

1.1 

58.81    .39 

5.6 

1.0 

60.64    .31 

3.6    1.7 

\           34.6 

58.64  +.36 

8.0  +0  7 

4.66  +.98 

88.4  -0.8 

58.58  +.99 

4.6 -0.7 1 

60.94  +.96 

8.0  -1.5 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTOK, 

> 

*32Ur8«B 

Majorifl 

yi  Leonis. 

*9  Draconit  (H.) 

p  LeoniB. 

Hmh 
Rfilar 
Date. 

- 

Bight 
Asoeisioii. 

DeoUnatlon 
North. 

Rigbl 
Asoension. 

DeoUnatlon 
North. 

Klgfat 
Asoenaion. 

Deelinatioo' 
Nwrtk. 

Bight 
Awenslon. 

DeclinaliaB 
North. 

h     m 

10    9 

+65  42 

h     m 

10  13 

420  26 

h     m 

10  2*1 

+76 

19 

1i     m 

10  26 

O           1 

+9  55 

(Dec.  30.6) 

9 

17.62  +.50 

20.6  40.0 

a 
19.86  4.39 

62.0. 

-1.3 

52.04  4'.96 

46.3  40.8 

28.11  4JiO 

36^2  -1.8 

Jan.     9.6 

18.18     .53 

21.4 

1.1 

20.16    .98 

60.8 

1.0 

52.97    .88 

47.4 

1.4 

28.40    .88 

34.5    lis 

19.6 

18.66    .44 

22.8 

1.6 

20.42    .94 

50.9 

0  7 

53.78    .74 

49.0 

1.8 

28.66    34 

330    1.S 

99.6 

19.06    .34 

24.6 

9.0 

20.64    .19 

59.3 

0.4 

54.45    .58 

51.0 

9.3 

28.87    .19 

31.8    1.1 

Feb.    8.5 

19.35    .93 

26.8 

9.3 

20.81     .14 

59.1  -0.1 

54.95    .41 

53.5 

9.6 

29.05    .15 

30.9    0.8 

18.5 

19.52    .IS 

29.2 

9.5 

20.92    .00 

59.1 

40Ji 

55.26    .99 

56.2 

9.8 

29.17    .10 

30.3    8.5 

28.5 

19.59  -f  .01 

31.8 

9.0 

20.99  4.04 

59.4 

0.4 

55.39  -4.04 

59.1 

9.9 

29.24    .06 

29.9  -0.3 

Mar.  10.5 

19.55 -.00 

34.4 

9.6 

21 .00 -.01 

59.9 

0.6 

55.34  -.15 

62.0 

8.9 

29.27  4.01 

29.8    0U> 

90.4 

19.41    .10 

36.9 

9.4 

20.97    .05 

60.5 

0.7 

55.10    .31 

64.8 

9.7 

29.26  -.03 

29.8  48J9 

30.4 

19.18     .87 

39.3 

9.9 

20.91    .06 

61.3 

0.8 

54.7!     .46 

67.4 

9.5 

29.21    .06 

30.1     0.3 

Apr.    9.4 

18.88    .33 

41.3 

1.9 

20.82    .10 

62.1 

0.8 

54.19    .58 

69.7 

8.1 

29.13    .00 

30.4    0.4 

19.3 

18.53    .37 

43.0 

1.5 

20.70    .19 

62.9 

0.8 

53.55    .68 

71.6 

1,7 

29.03    .10 

30.9    0.5 

29.3 

18.14    .40 

44.3 

1.1 

20.58    .13 

63.7 

0.7 

52.84    .74 

73.1 

1.9 

28.93    .11 

31.4    0.5 

May    9.3 

17.73    .41 

45.2 

0.0 

20.45    .13 

64.3 

0.6 

52.07    .78 

74.0 

0.7 

28.81    .19 

32.0     05 

19.3 

17.32    .41 

45.5  40.1 

20.32    .12 

64.9 

0.5 

51.29    .78 

74.4  40.1 

28.69    .11 

32.5    0.5 

29.3 

16.92    .38 

45.4  -0.4 

20.20    .19 

65.4 

0.4 

50.62    .76 

74.3 

-0.4 

28.58    .11 

33.1    0.5 

June   8.2 

16.55    .30 

44.7 

0.9 

20.09    .10 

65.7 

0.3 

49.77    .79 

73.6 

1.0 

28.48    .10 

33.6    03 

18.2 

16.22    .31 

4.3.6 

1.3 

20.00    .06 

65.9  40.1 

49.09    .65 

72.3 

1.5 

28.39    .06 

34.1    0.4 

28.2 

15.93    .90 

42.1 

1.7 

19.92    .06 

66.0 

0U> 

48.48    .57 

70.6 

1.9 

28.31    .07 

34.5    0.4 

July    8.1 

15.71    .90 

40.2 

9.1 

19.87    .04 

65.9-0.9 

47.96    .47 

68.5 

9.3 

28.26    .06 

34.8    8.3 

18.1 

15.54    .13 

37.9 

9.4 

19.84  -.09 

65.6 

0.3 

47.54    ^ 

66.0 

8.7 

28.22    .03 

35.1     8J9 

28.1 

15.44  -.07 

35.3 

9.7 

19.83    M 

65.2 

0.5 

47.23    .94 

63.1 

9.0 

28.20  --.01 

35.140.1 

Aug    7.0 

15.41    .00 

32.5 

9.9 

19.85-4.03 

64.7 

0.7 

47.05  -.19 

60.0 

%st 

28.20  +.09 

35.1-0.1 

17.0 

15.44  -{-.OT 

29.4 

3.1 

19.89    .06 

63.9 

0.8 

46.99    M 

66.6 

3.4 

28  23    .04 

35.0    0.8 

27.0 

15.55    .14 

26.3 

3.9 

19.97    .00 

63.0 

1.0 

47.06  4.13 

53.1 

3.5 

28J»    .07 

34.7    0.4 

8epU  6.0 

15.73    .99 

23.0 

3.3 

20.07    .19 

61.9 

1.9 

47.26    .96 

49.5 

3.6 

28.38    .10 

34.2    0^ 

15.9 

15.99    .99 

19.8 

3.3 

20.21    .15 

60.6 

1.4 

47.50    .30 

46.0 

3.5 

28.49    .13 

33.5    0.8 

25.9 

16.31     .30 

16.5 

3.9 

20.38    .19 

59.2 

1.5 

48.04    M 

42.5 

8.4 

28.64    .17 

32.6    1.0 

Oct.     5.9 

16.71     .43 

13.4 

3.0 

20.58    .99 

57.5 

1.7 

48.63    .65 

39.1 

3.3 

28.83    .80 

31.5    1.9 

15.9 

17.18    .50 

10.5 

9.8 

20.82    .95 

55.6 

1.8 

49.33    .70 

35.9 

8.0 

29.05    J93 

30.1    1.5 

25.8 

17.70    .55 

7.6 

9.5 

21.09    .98 

53.9 

1.9 

50.15    .80 

33.0 

8.7 

20.30    .87 

28.6    1.7 

Not.    4.8 

18.29    .00 

5.4 

9.9 

21.39    .31 

51.9 

8.0 

51.06    .95 

30.5 

€.3 

20.58    JBO 

26.8    L8 

14.8 

18.91     .64 

3.4 

1.8 

21.71     .33 

49.9 

9.0 

52.04  1.08 

28.4 

1.9 

29.88    .a 

24.9    9U> 

24.7 

19.57    .00 

1.9 

1.3 

2Si.05    .36 

47.9 

9.0 

53.09  1.07 

26.8 

1.3 

30.21    .» 

28.9    9.0 

Dec.    4.7 

20.23    .67 

0.8 

0.8 

22.40    .35 

46.0 

1.0 

54.17  1.08 

25.8 

0.8 

30.54    .34 

20.9    9.0 

14.7 

20.90    .65 

0.3  -0.3 

28.75    .34 

44.2 

1.7 

55.24  1.07 

25.3 -OJi 

30.88    .33 

18.8    9.0 

24.7 

21.54    .09 

0.3  40.3 

23.09    .33 

42.6 

1.5 

56.29  1.08 

25.5  40.4 

31.21     .30 

16.9    1.0 

34.6 

22.13-1-^^7 

0.8  40.8 

23.40  4.3(^ 

41.3 

-1.9 

57.27  4-.94 

26.2  41.0 

31.52  4.30. 

15.1  -1.7 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ij  Argus. 

I  Leonis. 

a  Ur8»  Majorie 

. 

6  Leonis. 

Meui 
Solar 
Date. 

Bight 
Asoenstoa. 

DedUnatioB 

Bight 

North. 

Bight 
Aooension. 

Declination 
Korth, 

Bigbt 
Aaoension. 

Deolioatlon 
North. 

99wUi. 

h     m 

10  40 

-59    2 

h     m 

10  42 

o 

+11   10 

h     m 

10  56 

+62  23 

h      m 

11     7 

o 

+21 

10 

(Dee.  30.7) 

23.58 -f^ 

40.6  -9.9 

55.38 +.39 

581V  -1.8 

17.75 +.58 

52,0  -0.1 

41.94 +.34 

59!3- 

-1.6 

Jan.     0.6 

24.01    .40 

43.7     3.3 

55.68    il9 

57.0    1.6 

18.31     .53 

52.2  +OJi 

42.27    .39 

57.9 

1.3 

19.6 

24.38    .34 

47.1     8.5 

55.96    M 

55.5    1.3 

18.80    .47 

53.0 

1.0 

42.57    M 

56.8 

0.9 

29.6 

24.69    S7 

50.8    3.7 

56.19    .91 

54.4    1.0 

19.23    .30 

54.2 

1.5 

42.83    .94 

56.0 

0.6 

Feb.    8.6 

24.91    .19 

54.5     3.8 

56.37    .16 

53.5    0.7 

19.58    U» 

56.0 

1.9 

43.05    .90 

56.6  -0.9 

18.5 

25.06    .1] 

56.3     3.8 

56.51    .11 

52.9    0.5 

19.84    .91 

58.1 

9.3 

43.22    .15 

55.5  +0.1 

28.5 

25.13 +.03 

62.1     3.7 

66.60    .07 

52.5  -OJi 

20.00    .11 

60.5 

9.5 

43.34    .10 

55.8 

0.4 

Mar.  10.5 

25.13  -.04 

65.7     3.5 

56.65  +.02 

52.5    0.0 

20.06  +U)l 

63.0 

96 

43.4 1  +.05 

56.3 

0.6 

20.5 

25.06    .10 

69.0    3JI 

56.65  >.09 

52.6  +0.9 

20.03  -.07 

65.6 

9.6 

43.44    .00 

57.1 

0.8 

30.4 

24.93    .10 

72.1     9.9 

56.62    .06 

52.9    0.4 

19.92    .15 

68.2 

9.5 

43.43  -.03 

68.0 

0.9 

Apr.    9.4 

24.74    .91 

74.9    SL» 

56.55    .09 

53.4    0.5 

19.73    .99 

70.6 

9.3 

43.38    .06 

58.9 

1.0 

19.4 

24.52    .95 

77.3     9.9 

56,47    .09 

54.0    0.6 

19.48    .97 

72.7 

9.0 

43.30    .08 

60.0 

1.0 

29.3 

24.26    .97 

79.2    1.7 

56.36    .11 

54.6    0.6 

19.19    .31 

74.5 

1.6 

43.21    .10 

61.0 

1.0 

Maj    9.3 

23.97    .99 

80.7    1.9 

56.26    .11 

55.2    0.6 

18.86    .34 

75.9 

1.9 

43.10    .11 

62.0 

0.9 

19.3 

23.67    .31 

81.7    0.7 

56.14    .11 

55.8    0.6 

18.52    .35 

76.8 

0.7 

42.96    .19 

62.9 

0.8 

29.3 

23.36    .31 

82.2  H).9 

56.03    .11 

56.4    0.6 

1 

18.17     .35 

77.3  +0.9 

42.87    :i9 

63.6 

0.7 

Jane    8.2 

23.06    .30 

82.2  +0.3 

55.93    .10 

56.9    0.5 

17.83    .33 

77.3  -OJi 

42.75    .11 

64.2 

0.6 

18J2 

22.76    .99 

81.7    0.7 

55183    .09 

57.4    0.4 

17.50    .31 

76.8 

0.7 

42.64    .10 

64.6 

0.3 

28.2 

22.47    .97 

80.7    IS 

55.75    .07 

57.8    0.3 

17J^    .96 

75.9 

IS 

42.54    .09 

64.8  +0.1 

Jalj    8.2 

22.22    .94 

79.2    1.6 

55.68    .06 

58.1     0.9 

16.94     .94 

74.5 

1.6 

42.46    .08 

64.9  -0.1 

18.1 

21.99    .91 

77.4     9.0 

55.63    .04 

58.3  +0.1 

16.73    .90 

72.6 

9.0 

42  38    .06 

64.7 

0.9 

28.1 

21.80    .10 

75.2     9.3 

55.60  -.09 

58.3    0.0 

16.55    .15 

70.4 

9.3 

42.33    .04 

64.3 

0.4 

Aug.   7.1 

21.67    .11 

72.7     9.6 

55.50    .00 

58.3  -0.1 

16.43    .09 

67.9 

9.6 

42.30  -.09 

G3.8 

0.7 

17.0 

21.59 -.05 

70.1     9.7 

55.61  +.09 

58.1     0.3 

16.37  -.04 

65.2 

9.9 

42.29    .00 

63.0 

0.9 

27.0 

21.57  +.01 

67.3     9.8 

55.65    .05 

57.7    0.5 

16..36  +.09 

62.1 

3.1 

42.30  +.03 

62.0 

1.1 

Sept.   6.0 

21.62    .06 

64.5    9.7 

55.72    .06 

57.1     0.7 

16.42    .00 

58.9 

3.3 

42.35    .06 

60.8 

1.8 

16.0 

21.74    .16 

61.8    9.0 

55.82    .19 

56.3    0.9 

16.54    .16 

55.6 

3.3 

42.42    .09 

59.4 

1J& 

25.9 

21.93    .93 

59.4    9.3 

55.95    .15 

55.3    1.1 

16.73    .99 

52.2 

3.4 

42.53    .13 

57.8 

1.7 

Oct.     5.9 

22.20    .30 

57.2    1.9 

56.12    .19 

54.1     1.3 

16.99    .98 

48.9 

8.3 

42.68    .17 

560 

1.9 

15.9 

22.54    .37 

55.5    1.5 

56.33    .99 

52.6    1.5 

17.32    .36 

45.6 

8.9 

42.87    .91 

54.1 

9.0 

25.9 

22.94    .43 

54.3    0  9 

56.57    .95 

51.0     1.7 

17.71     .49 

42.5 

3.0 

43.10    .94 

52.0 

9J2 

Not.    4.8 

23.40    .48 

53.6  +0.3 

56.84    .99 

49.2    1.9 

18.17     .48 

39.6 

9.7 

43.36    .96 

49.7 

9.8 

14.8 

23.90    .51 

53.6  -0.3 

57.14    .31 

47.2    9.0 

18.68    .5^ 

37.0 

9.4 

43.66    .31 

47.5 

9.3 

24.8 

24.42    .53 

54.2    0.9 

57.46    .33 

45.1    9  1 

19.23    .57 

34.8 

9.0 

43.98    .33 

45.2 

9.9 

Dec.    4.7 

24.96    .54 

55.4     1.5 

57.79    .34 

43.0    9.1 

19.81    .59 

33.0 

1.5 

44.32    .35 

43.0 

9.1 

•4.7 

25.49    .59 

57.2    9.1 

58.13    .34 

41.0    9.0 

20.41     .60 

31.7 

1.0 

44.67    .35 

40.9 

9.0 

94.7 

26.00    .49 

59.6    9.6 

58.47    .33 

39.0    1.9 

21.01    .50 

31.0  -0.4 

45.03    .35 

39.1 

1.7 
-1.4 

34.7 

26.46  +.44 

62.4  -3.0 

58.78  +.31 

37.2  -1.7 

21 .58 +.56 

30.9  +0.1 

45.36  +.33 

37.5 

\ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

d  Crateris. 

r  Leouis. 

*A  Draconis. 

V  LeoniB. 

Mean 
Solar 
Date. 

1 

Right 
Asoenslon. 

Deolinatlon 
South. 

Right 
Asoention. 

Deeliuation 
North, 

Right 
AsoenaioB. 

DeoUnatUni 

Rlgbt 
Aaowmioa. 

Deelinatioo 

h     m 

11  13 

o         / 

-14     7 

h     m 

11  21 

.    +3  30 

h     m 

11  24 

+69  59 

h     m 

11  30 

O              / 

-0     9 

(Dtic.  30.7) 

t 

18.81  +.33 

36.V  -9.4 

44.33  +.33 

74.0  -9.1 

8 

15.33  +.76 

30.0  -0.9 

8 

46.50 -i-.a3 

36.5  -«.9 

Jan.     9.7 

19.13    .30 

39.3    9.5 

44.55    .31 

73.0    9.0 

15.96 

.71 

30.1 

+0.4 

46.83    .31 

38.7    9.1 

19.6 

19.41    .srr 

31.6     9.4 

44.84    .97 

70.1     1.8 

16.64 

.64 

30.8 

1.0 

47.13    .98 

30.7     1.9 

39.6 

19.66    .93 

34.0    9.3 

45.10     .94 

68.5    1.5 

17.33 

.55 

33.1 

1.6 

47.38    .94 

33.5     1.7 

Feb.    6.6 

19.87    .19 

36.3    9.9 

45.31    .19 

67.1     1.9 

17.74 

.45 

33.9 

9.0 

47.60    J» 

34.1     1.6 

18.6 

30.03    .14 

38.3    9.0 

45.49    .15 

66.0    1.0 

18.13 

.33 

36.1 

9.4 

47.78    .16 

35.4     1.9 

28.5 

30.15    .09 

40.3    1.7 

45.61    .10 

65.1     0.7 

18.39 

.90 

38.7 

9.7 

47.93    .11 

36.ti    0.9 

Mar.  10.5 

30.33    .05 

41.8    1.5 

45.69    .06 

64.5    0.4 

18.53  +.07 

41.5 

9.8 

48.01    .07 

37.3    lfc.7 

30.5 

30.35  +.01 

43.3    1.9 

45.74  +.09 

64.3  -0  9 

18.54- 

-.05 

44.3 

9.8 

48.06  +.09 

37.8    0.4 

30.4 

30.35  -.09 

44.3    1.0 

45.74  -.01 

64.3    0.0 

18.43 

.16 

47.1 

9.8 

48.06    .00 

3ai  -0.9 

Apr.    9.4 

30.31    .05 

45.3    0.7 

45.73    .04 

64.3  +0.9 

18.33 

.96 

49.8 

9.6 

48.06  -.03 

38.3    OjO 

19.4 

30.15    .07 

45.8    0.5 

45.67    .06 

64.5    0.3 

17.91 

.35 

53.3 

9.3 

48.01    .06 

38.1+0.9 

39.4 

30.07    .09 

46.3  -0.3 

45.59    .06 

64.9    0.4 

17.53 

.41 

54.4 

1.0 

47.95    .07 

37.9    oj' 

May    9.3 

19.98    .10 

46.3    0.0 

45.51     .09 

65.4    0.5 

17.09 

.46 

56.1 

1.5 

47.87    .08 

37.5    0.4 

19.3 

19.87    .10 

46.3  +0.9 

45.41     .10 

65.9    0.6 

16.60 

JSA 

57.3 

1.0 

47.78    .09 

37.1    0.5 

39.3 

19.77    .11 

46.0    0.3 

45.31    .10 

66.5    0.6 

16.10 

A\ 

58.0  +0.5 

47.69    .10 

36.6    0.5 

June   8.3 

19.66    .10 

45.6    0.5 

45.31     .10 

67.1     0.6 

15.59 

.51 

58.3  H).l 

47.50    .10 

36.0    Oj6 

18.3 

19.56    .10 

45.0    0.7 

45.13    .09 

67.7    0.6 

15.09 

.49 

57.9 

0.6 

47.49    .00 

35.4    0.6 

38.3 

19.46    .09 

44.3    0.8 

45.03    .09 

68.3    0.6 

14.63 

.46 

57.1 

1.1 

47.40    .09 

34.8    0.6 

Jaly    8.3 

19.37    .08 

43.3    0.9 

44.94    .08 

68.8    0.5 

14.19 

.41 

55.7 

1.6 

47.33    .08 

34.3    0  6 

18.1 

19.30    .07 

43.3    1.0 

44.87    .06 

69.3    0.4 

13.80 

.36 

53.9 

9.0 

47.34    .07 

33.6    0.6 

38.1 

19.34    .05 

41.3    1.1 

44.81    .05 

69.7    0.4 

13.46 

.30 

51.7 

9.4 

47.17    .06 

33.0    OJ 

Aug.   7.1 

19.19    .03 

40.3    1.1 

44.77    ,03 

70.0    0.3 

13.30 

.93 

49.1 

9.8 

47.13    .04 

33.6    0.4 

17.1 

19.17  -.01 

39.1     1.0 

44.75  -.01 

70.3  40.1 

13.00 

.16 

46.3 

3.1 

47.10  -.09 

33.3    0.3- 

37.0 

19.18 +.09 

38.1     0.9 

44.75  +.01 

70.3  -0.1 

13.88- 

-.06 

43.0 

3.3 

47.09  +.01 

33.0  40.9 

Sept.  6.0 

19.31    .05 

37.3    0.8 

44.78    .04 

70.1     0.3 

13.85  +.01 

39.6 

3.5 

47.11     .03 

31.9    0.0' 

16.0 

19.38    .06 

36.5    0.6 

44.84     .08 

69.7    0.5, 

13.91 

.10 

36.0 

3.6 

47.16    .07 

33.0 -OJii 

35.9 

19.38    .19 

36.0  +0.3 

44.94    .11 

69.3    0.7 

13.05 

.19 

33.4 

3.6 

47.35    .10 

.33.4    0.51 

Oct.     5.9 

19.53    .16 

35.8    0.0 

45.07    .15 

68.4    0.9 

13.39 

.99 

38.7 

3.6 

47.37    .14 

33.0    0.7 

15.9 

19.70    JSO 

36.0  -0.3 

45.34    .19 

67.3    1.9 

13.63 

.38 

35.3 

3.5 

47.53    .18 

33.8    1.0 

35.9 

19.93    .94 

36.4    0.6 

45.44    .99 

65.9    1.5 

14.06 

.48 

318 

3.3 

47.73    .99 

35.0    1.3 

Nov.   4.8 

30.18    .97 

37.3    1.0 

45.69    .96 

64.3    1.7 

14.58 

.56 

18.6 

3.0 

47.96    .96 

36.4    1.5 

14.8 

30.47    .30 

.38.5    1.4 

45.96    .99 

63.5    1.9 

15.18 

.64 

15.7 

9.7 

48.34     .99 

38.1    1.8 

34.8 

30.79    .33 

40.0    1.7 

46.37    .39 

60.6    9.0 

15.85 

.70 

13.3 

9.9 

48.54    .31 

40.0    9.0 

Dec.    4.8 

31.13     .34 

41.9    9.0 

46.59    .33 

58.4    9.1 

16.57 

.74 

11.3 

1.7 

48.86    .33 

43.0    9.1 

14.7 

31.46    .34 

43.9    9.9 

46.93    .34 

56.3    9.9 

17.33 

.76 

9.8 

1.9 

49.19    .34 

44.3    9.9 

34.7 

31.80    .33 

46.3    9.4 

47.36    .33 

.54.1     9.1 

16.08 

.76 

8.9  -0.6 

49.53    .33 

46.4    9.9 

34.7 

33.13  +.391 

48.6  -9.4 

47.59  +.39 

53.0  -9.0 

18.83 +.73!     8.7 

0.0 1 

4S).86  +.38 

48.6 --A.1 
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1 

1 

1 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 
1 

P  Leonis. 

y  Ursn  MajoriB. 

0  VirginiB. 

1 

•4  Draconia  (H.)     | 

Meas 
fiolftr 
Bate. 

Bi«lit 
Aaosnsloii. 

DedinatioD 
North, 

Bight 
Aaoenaion. 

BeeliDatioD 

North. 

Right 
Afloenaiou. 

Dedhiatioii 

North, 

Sight 
Aaceoaion. 

DeoUnation 
North. 

h     m 

11  42 

o 

+15 

14 

h     ID 

11  47 

+54  21 

h     m 

11  59 

+9  23 

12 

m 

6 

+78 

16 

(Dec.  30.7) 

t 

54.52  +.34 

43.6 

-1.9 

29.43  +.49 

40!5 

-1.0 

8 

3.90 +.34 

68.8  Hi.i 

a 
34.20+1.10 

51.5  -0.6 

Jan.     9.7 

54.85    .39 

41.9 

1.6 

20.92 

.47 

39.8 

-0.4 

4.23    at 

66.8    1.9 

35.38 

1.16 

51.3  +0.1 

19.6 

55.16    .30 

40.4 

1.3 

30.37 

.44 

39.7  +0.9 

4.54    .30 

65.1     1.6 

36.51 

1.09 

51.7 

0.7 

S9.6 

55.44    .90 

39.2 

1.0 

30.78 

.39 

40.2 

0.7 

4.83    J97 

63.6    1.3 

37.56 

.98 

52  8 

1.4 

Feb.    8.6 

55.68    .9!^ 

38.3 

0.7 

31.14 

.33 

41.2 

1.9 

5.07    .93 

62.5    1.0 

38.47 

.84 

54.5 

1.9 

18.6 

55.88    ,17 

37.8-0.3 

31.43 

.95 

42,7 

1.7 

5.28    .19 

61.6    0.7 

39.22 

,67 

56.6 

9.3 

d8.5 

56.03    .13 

37.7 

0.0 

31.65 

.18 

44.6 

9.0 

5.45    .14 

61.1      0.4 

39.80 

.47 

59.1 

3.7 

Mar.  10.5 

56.14    .06 

37.8  +0.3 

31.79 

.11 

46.8 

9.3 

5.57    .10 

60.9  -0.1 

40.17 

jn 

62.0 

9.9 

90.5 

56.20  -f  .04 

38.2 

0.5 

31.86  +.03 

49.2 

9.5 

5.65    .06 

60.9+0.8 

40.34  +.06 

65.0 

3.0 

30.4 

56.22    .00 

38.8 

0.7 

31.86- 

-.03 

51.6 

9.5 

5.69  +.03 

^1.2     0.4 

40.30 

-.14 

68.0 

3.0 

Apr.    9.4 

56.21  -.03 

39.6 

0.8 

31:80 

.09 

54.1 

9.4 

5.09  -.01 

6J.7    0.0 

40.07 

.39 

71.0 

9.9 

19;4 

66.17    .05 

40.5 

0.9 

31.68 

.14 

56.5 

9.3 

5.67    .04 

62.3    0.7 

39.66 

.49 

73.8 

9.6 

S9.4 

56.10    .07 

41.4 

0.9 

31.52 

.18 

58.6 

9.0 

5.62    .06 

63.0    0.7 

39.09 

.64 

76.3 

3.3 

May     9.3 

56.02    .09 

42.3 

0.9 

31.32 

A\ 

60.5 

1.7 

5.56    .07 

63.8    0.8 

38.39 

.75 

78.4 

1.9 

19.3 

55.93    .10 

43.2 

0.9 

31.09 

.94 

62.0 

1.3 

5.48    .09 

64.6    0.8 

37,69 

.84 

80.0 

1.4 

29.3 

55.82    .10 

44.1 

0.8 

30.85 

.95 

63.2 

0.9 

5.39    .09 

65.4    0.7 

36.71 

.91 

81.2 

0.9 

Jane   8.3 

55.72    .11 

44.8 

0.7 

30.59 

Jt^ 

63.9 

+0.5 

5.29    .10 

66.1    0.7 

35.78 

.94 

81.8  < 

fO.3 

18.2 

55.61    .10 

45.4 

0.5 

30.34 

.95 

64.2 

0.0 

5.19    .10 

66.8    0.6 

34.84 

.94 

81.9  -0.9  1 

28.2 

55.51    .10 

45.9 

0.4 

30.10 

JM 

64.0- 

-0.4 

5.10    .10 

67.3    OJi 

33.90 

.93 

81.4 

0.7 

Jniy    8.2 

55.42    .09 

46.2 

0.9 

29.87 

.39 

63.3 

0.9 

5.00    .09 

67.8    0.4 

33.00 

.68 

80.4 

1.3 

18.1 

55.33    .06 

46.3  +0.1 

29.66 

.90 

62.3 

1.3 

4.91    .06 

68.2    0.3 

32.15 

.81 

78.8 

1.8 

2B.1 

65.25    .07 

46.3  -0.1 

29.47 

.17 

60.8 

1.7 

4.83    .06 

68.4  +0.1 

31.38 

.73 

76.8 

3.3 

Aug.   7.1 

55.19    .05 

46.1 

0.3 

29.31 

.14 

58.9 

3.0 

4.76    .00 

68.4    0.0 

30.69 

.63 

74.3 

3.7 

17.1 

55.15    .03 

45.7 

0.5 

29.19 

.10 

56.7 

3.4 

4.71    .04 

68.3  -0.3 

30.11 

.58 

71.5 

3.0 

27.0 

55.13  -.01 

45.1 

0.7 

29.11 

.06 

54.1 

9.7 

4.67  -.09 

68.1    0.4 

29.65 

.39 

68.3 

3.3 

Sept.   6.0 

55.14  +.02 

44.3 

0.9 

29.08- 

-.01 

51.3 

3.0 

4.67  +.01 

67.6    0.6 

29.33 

.35 

64.8 

3.6 

16.0 

56.17    .05 

43.2 

1.9 

29.09  +.04 

48.3 

3.1 

4.69    .04 

66.9    0.8 

29.15- 

-.11 

61 J2 

3.7 

26.0 

55.24    .00 

41.9 

1.4 

29.16 

.10 

45.1 

3.9 

4.74     .07 

66.0    1.0 

29.12 +.06 

57.4 

3.8 

Oct.     5.9 

55.35    .13 

40.4 

1.6 

29.29 

.16 

41.8 

3.3 

4.83    .11 

64.8    1.3 

29.25 

.31 

53.5 

3.8 

16.9 

55.50    .17 

38.7 

1.8 

29.47 

.99 

38.4 

3.4 

4.97    .15 

63.4    1.5 

29.55 

.38 

49.7 

3.8 

25.9 

55.69    .31 

36.8 

9.0 

29.72 

.98 

35.1 

3.3 

5.14    .19 

61.8    1.7 

30.01 

.54 

46.0 

3.6  i 

Nov.    4.8 

55.92    .95 

34.7 

9.9 

30.02 

.33 

31.8 

3.9 

5.35    .33 

59.9    1.9 

30.63 

.70 

42.5 

3.4 

14.8 

56.18    .96 

32.5 

9.3 

30.39 

.39 

28.8 

9.9 

5.61     .37 

57.9    9.1 

31.41 

.84 

39.3 

3.0 

24.8 

56.48    .31 

30.2 

9.3 

30.80 

.43 

260 

9.6 

5.89    .30 

55.7    3.3 

32.32 

.97 

36.4 

9.6; 

Dec.    4.8 

56.80    .33 

27.9 

9.3 

31.25 

.47 

23.5 

3.9 

6.21     .39 

53.4    3.3 

33.34 

1.07 

34.1 

3.1 

14.7 

57.14    .34 

25.7 

9.9 

31.73 

.49 

21.5 

1.8 

6.54    .33 

51.3    3.3 

34.46 

1.14 

32.2 

1.5 

24.7 

57.48    .34 

23.6 

9.0 

32.22 

.49 

20.0 

1.3 

6.87    .34 

49.1    9.1 

35.63 

1.18 

31.0 

0.9 

34.7 

57.82  +.38 

21.6 

-1.8 

32.71  +.48 

19.0 -0.7 1 

7.21  +.33 

47.0  -3.0 

36.81+1.17 

30.4  -0.3  1 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*/?  Chains  le'ontis. 

rj  Virginis. 

a' 

Cracis. 

fi  Corvi. 

Mean 
Holnr 
Date. 

1 

Bight 
Asoenaloii. 

DeoUnatiou 
South, 

Right 
Aaeeaslon. 

Dedlnatlon 
Nwrth. 

Bight 
AMeosiOD. 

DeoUnatioii 

Amih, 

Bight 

DeelioaUaa 

h     ni 

12  11 

o 

-78 

88 

h     lu 

12  13 

o        « 

+0     0 

li     ni 

12  19 

-62  25 

h     m 

12  28 

O           f 

-22  43 

j 

(Dec.  30.7) 

8 
16.14+1 .95 

18.6 . 

-1.5 

8 

43.96  +.34 

14.8  -9.9 

• 

58.63  +.60 

26'm 

-1.7 

8 

3.80 +.36 

36.5  *«4 

Jan.     9.7 

17.36  1.18 

14.4 

9.0 

44.89    .39 

18.0    9.1 

5:).88 

.57 

88.8 

9.9 

3.15    .35 

38.7    9J| 

19.7 

18.50  1.06 

16.7 

9.6 

44.61    .30 

10.0     1.9 

53.78 

.53 

30.6 

9.6 

3.49     .93 

41.1    9.4' 

89.7 

19.58    .96 

19.5 

8.0 

44.90    JUT 

8.1      1.7 

54.88 

.48 

33.4 

3.0 

3.80    .30 

43.5   9.4 

Feb.    8.6 

80.41    .81 

88.7 

3.3 

45.15    .94 

6.5    1.5 

54  73 

.41 

36.6 

3.3 

4.08    .96 

45.9    9.4 

18.6 

81.14    .65 

86.8 

3.6 

45.37    .90 

5.8    1.9 

55.11 

.34 

39.9 

3.4 

4.38    .» 

48.8    9J 

38.6 

81.71    .40 

89.9 

3.8 

45.55    .15 

4. 1     0.9 

55.41 

.97 

43.5 

35 

4.58    .18 

50.4    9.1 

Mar.  10.5 

88.11    .a 

33.7 

3.9 

45.68    .11 

3.3    0.7 

55.64 

.19 

47.0 

ZM 

4.68    .14 

58.5    1.1 

20.5 

88.34  +.15 

37.6 

3.9 

45.78    .08 

8.8    0.4 

55.79 

.19 

50.6 

3.5 

4.79    .10 

54.3    1.7 

30.5 

88.41  -.09 

41.4 

3.8 

45.83    .04 

8.5  -0.9 

55.88  +.0^ 

54.0 

3.4 

4.87    .00 

56.0    15 

Apr.    9.5 

88.31    .17 

45.1 

3.6 

45.86  +.01 

8.5    0.0 

55.89- 

-.09 

57.3 

3.9 

4.91  +.08 

57.4    U 

19.4 

88.06    .38 

48.6 

3.4 

45.85  -.09 

8.6  40.9 

55.84 

.06 

60.4 

9.9 

4.98    .10 

58.5    l.l 

99.4 

81.66    .46 

51.8 

3.1 

45.88    .04 

8.9     0.3 

55.73 

.13 

63.8 

9.6 

4.90  -.03 

50.5    0.8 

May    9.4 

81.14     .58 

54.7 

9.7 

45.77    .06 

33    0.4 

55.57 

.18 

65.6 

9.9 

4.86    .05 

60.8    tJi 

19.4 

80.50    .69 

57.8 

9.3 

45.71    .07 

3.8    0.5 

55.37 

.93 

67.7 

1.9 

4.80    .07 

60.7    OJ 

1 

89.3 

19.77     ,78 

50.3 

1.8 

45.63    .06 

4.4     0.6 

55.18 

.96 

69.3 

1.4 

4.73    .06 

60.9  -0.1 : 

June.  8.3 

18.95    .85 

60.8 

1.3 

45.54    .09 

5.0    0.6 

^.84 

.90 

70.5 

1.0 

4.64    .10 

60.9  40.1 

18.3 

18.08     .89 

61.9 

0.8 

45.45    .09 

5.6    0.6 

54.54 

.31 

71.3  -0.5 

4.54     .10 

60.7    OJ 

88.8 

17.17    .99 

68.4  H>.9 

45..%    .10 

6.8    0.6 

54.88 

..19 

71.5 

0.0 

4.43    .11 

60.3    0.5! 

July    8.8 

16.85    .91 

68.3  +0.3 

45.86    .00 

(>.8     0.6 

53.89 

.3:1 

71.8  40.5 

4.38    .11 

59.6    t.7 

18.8 

15.35    .8^ 

61.7 

0.9 

45.17    .00 

7.4    0.5 

53.57 

39 

70.5 

1.0 

4.81     .11 

58JR    oj' 

88.8 

14.49    .89 

60.6 

1.4 

45.08    .06 

7  9    0.5 

53.86 

.30 

69.3 

1.4 

4.10    .10 

57.9    1.0 ! 

Aug    7.1 

13.78    .73 

58.9 

1.9 

45.01     .07 

8.3    0.4 

58.97 

.97 

676 

1.8 

4.00    .00 

56.8    1.1  \ 

17.1 

13.04    .61 

56.8 

9.3 

44.94    .05 

8.6    0.3 

58  78 

.99 

65.6 

9.9 

3.91     .08 

55.7    IS 

87.1 

18.51      .46 

54.4 

9.6 

44.90    .03 

8.8  40.1 

58.53 

.17 

63.3 

9.4 

3.84    .95 

54.4    1.9 

Sept.  6.1 

18.13    .99 

.51.6 

9.8 

44.88  -.01 

8.9    0.0 

58.39 

.10 

60.8 

9.6 

3.80  -.03 

53.3    IJ 

16.0 

11.93 -.10 

48.7 

3.0 

44.88  +.09 

8.8  -0.9 

58.38- 

-.09 

58.1 

9.7 

3.79  +.01 

58.1      1.1; 

86.0 

11.93 +.10 

45.7 

3.0 

44.93    .06 

8.4    0.5 

58.34  +.06 

55.4 

9.7 

3.88    .06 

51 J2    0.1 

Oct.     6.0 

18.14     31 

48.7 

9.9 

4.5.01    .10 

7.8    0.7 

58.45 

.15 

58.8 

9.5 

^.89     00 

50.4    OJ 

15.9 

18.55    .59 

39.9 

9.7 

45.18    .14 

6.9    1.0 

58.64 

.94 

50.4 

9.3 

4.00    .14 

49.9  40.4 ; 

85.9* 

13.17    .71 

37.4 

9.4 

45.89    A^ 

5.8     1.9 

58.93 

.33 

48.3 

1.9 

4.17    .19 

49.7    0.0 

Nov.    4.9 

13.96    .89 

35.8 

1.9 

45.49    .99 

4.5    1.5 

5.3.30 

.41 

46.5 

1.5 

4.38    .93 

49.8-9^ 

14.9 

14.95  1.04 

33.5 

1.4 

4.5.73    .96 

8.8     1.7 

53.75 

.48 

45.3 

1.0 

4.63    .97 

50.3    0.7 

84.8 

16.05  1.16 

38.4 

0.8 

46.01     .99 

+1.0     1.9 

54.87 

.54 

44.6  +0.4 

4.98    Jtl 

51.1    1.1 

Dec.    4.8 

17.86  1.94 

31.9  +0.9 

46.38    .39 

-1.0     9.1 

54.83 

.56 

44.4  -0.9 

5.85    .34 

58.4    1.4! 

14.8 

18.58  1.97 

38.0  -0.4 

46.64    .33 

3.8    9.9 

55.43 

.61 

44.9 

0.8 

5.59    .95 

54.0    1.7 

84.8 

19.80  1.97 

38.8 

1.1 

46.98    .34 

5.4     9.9 

56.04 

.61 

46.0 

1.3 

5.95    .36 

56.8    9.0 

34.7 

81.05+1.93 

34.3 

-1.7 

47.31  +.33 

7.5  -9.1 

56.64  +.59 

47.6 

-1.9 

6.31  +.36 

67.9 -9J 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•«] 

Draconia. 

*32  Onmelop.  (foil.) 

12  Can.  Venaticorum. 

B  Virginia. 

Mean 
Solir 

Aaoenalon. 

DeoUnattim 

Bi«bt 
AaeenaiMi. 

Deelliiatloo 

Bight 
AaoanakNi. 

Deellaatioii 

Bight 
Aaoeusiou. 

BouiK, 

h     m 

12  28 

vi6id 

h     m 

12  48 

+8-1 

1 
3 

h     m 

12  50 

+38  57 

h     m 

13    3 

0           / 

-4  53 

[Dec.  30.7) 

a 
20.46  +.76 

6l'.8  • 

-1.1 

a 
17.6849.16 

It 

45.5 

-1.0 

22.90  +.39 

59.9 

-1.9 

a 
41.88 +.34 

38.9  -9.1 

Jan.    9.7 

21.22 

.75 

51.1  -0.4 

19.86  9.18 

44.9  +0.3 

23.29    .39 

58.2 

1.5 

42.22    .34 

41.0    9.1 

19.7 

21.96 

.79 

51.0  +0.9 

22.03  9.13 

44.9  -0.3 

23.68    .38 

57.0 

0.9 

42.55    .39 

43.1     9.0 

29.7 

22.65 

.86 

51.6 

0.9 

24.11  9.00 

45.5 

1.0 

24.04    .35 

56.3  -0.4 

42.86    .30 

45.0     1.9 

Feb.    8.6 

23.27 

.58 

52.8 

1.5 

26.01  1.79 

46.8 

1.6 

24.37    .31 

56.2  40.1 

43.15    .97 

46.8    1.6 

18.6 

23.81 

.« 

54.5 

9.0 

27.67  1.61 

48.7 

9.1 

24.67    .97 

56.5 

0.6 

43.41     .94 

48.3    1.4 

28.6 

24.23 

jsn 

56.7 

9.4 

29.03  1.19 

51.0 

9.5 

24.91     .99 

57.4 

1.1 

43.62    .90 

49.6    1.9 

Mar.  10.6 

24.54 

Sb 

59.3 

9.7 

30.03  0.89 

53.7 

9.8 

25.11    .17 

58.7^ 

1.5 

43.81    .16 

50.7    0.9 

20.5 

24.72 +.19 

62.1 

9.9 

30.66  0.43 

56.7 

3.0 

25.25    .19 

60.4 

1.8 

43.95    .13 

51.5    0.7 

30.5 

24.79 

.00 

65.1 

3.0 

30.8940.03 

59.8 

3.1 

25.34    .07 

62.3 

9.0 

44.06    .09 

52.0    0.4 

Apr.    9.5 

24.73- 

-.11 

68.0 

9.9 

30.72-0.36 

62.9 

3.1 

25.39  +.09 
25.39  -.09 

64.3 

9.1 

44.14    .06 

52.3  -0.9 

19.4 

24.56 

.99 

70.9 

9.8 

30.17  0.79 

65.8 

9.9 

66.5 

9.9 

44.18  +.03 

52.4    0.0 

29.4 

24.30 

.31 

r3.5 

9.5 

29.28  1.04 

68.7 

9.6 

25.35    .06 

68.7 

9.1 

44.20    .00 

59.3  40.1 

Maj    9.4 

23.95 

.39 

75.9 

9.9 

28.08^.35 

71.1 

9.3 

25.28    .00 

70.7 

9.0 

44.19  -.09 

52.1     0.3 

19.4 

23.53 

.45 

77.9 

1.7 

26.60  1.59 

73.2 

1.8 

25.18    .11 

72.6 

1.8 

44.17    .04 

51.8    0.4 

29.3 

23.06 

.40 

79.4 

1.3 

24.92  1.77 

74.8 

1.3 

25.05    .13 

74.3 

1.5 

44.12    .00 

'44.05    .07 

43.98    .08 

51.3    0.6 

Jane  8.3 

22.56 

.59 

80.4 

0.8 

23.07  1.00 

75.8 

0.8 

24.91    .15 

75.6 

1.9 

50.8    0.5 

18.3 

22.03 

.53 

80.9  +0.9 

21.12  1.96 

76.3  -0.9 

24.76    .16 

76.7 

0.9 

50.3    0.6 

28.3 

21. 4» 

.53 

80.9 

-4).3 

19.12  9.00 

76.3 

-H).3 

24.60    .16 

77.4 

0.5 

43.89    .09 

49.7    0.6 

July    8.2 

20.97 

.59 

80.3 

0.8 

17.11   1.98 

75.7 

0.9 

24.43    .17 

77.7  40.1 

43.79    .10 

49.1    0.6 

18.2 

20.46 

.40 

79.3 

1.3 

15.16  1.91 

74.6 

1.4 

24.26    .16 

77.7  -0.9 

43.69    .10 

48.4    0.6 

28.2 

19.99 

.45 

77.7 

1.8 

13.:)0  1.80 

72.9 

1.9 

24.10    .16 

772 

0.6 

43.58    .10 

47.8    0  6 

Aug.   7.1 

10.56 

.40 

757 

9.9 

11.58  1.04 

70.8 

9.4 

2:1.95    .14 

76.4 

l.O 

43.48    .10 

47.3     0.5 

17.1 

19.18 

.34 

73.2 

9.6 

10.02  1.45 

68.2 

9.8 

23.82    .13 

75.2 

1.4 

43.39    .09 

46.8    0.4 

27.1 

18.87 

.98 

70.4 

3.0 

8.07  1.93 

65.3 

3.1 

23.70    .11 

73.7 

1.7 

43.30    .07 

46.4     0.3 

Sept.  6.  J 

18.63 

.90 

67.2 

3.3 

7.56  0.98 

62.0 

3.4 

23.61     .08 

71.8 

90 

43.24    .05 

46.1  +0.9 

16.0 

18.48 

.11 

63.8 

35 

6.71  0.71 

58.4 

3.6 

23.55  -.04 

69.7 

9.3 

43.20  -.09 

46.0    0.0 

26.0 

18.41  ' 

-.09 

60.2 

3.7 

6.15  0.41 

54.7 

3.8 

23.53    .00 

67.2 

9.6 

43.19  +.01 

46.0  -o.l| 

Oct.     6.0 

18.45 +.06 

56.5 

3.8 

5.89-0.10 

50.8 

3.9 

23.55  +.05 

64.5 

9.8 

43.22    .06 

46.3    0.4; 

j 

16.0 

18.58 

.19 

52.7 

3.6 

5.9640.93 

46.9 

3.9 

23.62    .10 

61.6 

3.0 

43.29    .00 

46.8    0.6 

25.9 

18.82 

.99 

48.9 

3.7 

6.36  0  56 

43.1 

3.S 

23.75    .15 

58.5 

3.1 

43.41     .14 

47.5    0.9  i 

Nov.    4.9 

19.17 

.40 

45.2 

3.5 

7.09  0.89 

39.4 

3.6 

23.92    .90 

55.4 

3.1 

43.57    .18 

48.5     1.9! 

14.9 

19.61 

.50 

41.8 

3.3 

8.14  1.91 

:«.9 

3.3 

24.15    .96 

52.2 

3.1 

43.78    .93 

49.8     1.4 

24.8 

20.16 

.50 

38.7 

99 

9.49  1.49 

32.8 

9.9 

24.43    .30 

49.2 

3.0 

44.02    .96 

51.4     1.7 

1 
Dee.    4.8 

20.78 

.06 

.35.9 

9.5 

11.12  1.75 

30.1 

9.5 

24.75    .34 

46.3 

9.8 

44.31     .30 

53.2    1.9 

1 

14.8 

21.47 

.71 

33.7 

9.0 

12.98  1.95 

27.8 

9.0 

25.10    .37 

43.6 

9.5 

44.62    .39 

55.1     9.0 

24.8 

22.21 

,75 

32.0 

1.4 

15.02  9.10 

26.2 

1.4 

25.48    .38 

41.2 

9.9 

44.94     .33 

57.1     9.1 

34.7 

22.96  +.7d 

30.9  -^.8 

17.1649.17 

25.1 

fO.8 

25.87  +.30 

39.2 

-1.7 

45.28  +.34 

59.2  -9.1 
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APPARENT  PT.ACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.    ' 

i 

1 

1 

1 

Mean 
Solar 
Date. 

a  Virginis. 
(Spica.) 

^  Virginis. 

tf  Vrsm  Majoris. 

9  Bootit. 

Right 

ABOeBBlOD. 

nMAllm«.Mtf1M 

Asoenaloo. 

DeoUnatioD 

Bight 
Asoenekm. 

DecUnatioo 

Bight 
AsofloaioD. 

DecUnatioa 
Korth. 

South. 

-id  31 

North. 

h     m 

13  18 

h     ni 

13  28 

O            / 

+0    0 

h     m 

13  42 

+49  54 

h     m 

13  48 

+18  59 

(Dec.  30.8) 

t 
49.80  +.34 

48.9  -9.0 

• 
32.27  +.33 

76.V  Hi.l 

• 

46.77  +.49 

40.5  -4L9 

55.92  +.33 

64'.'0  -9.3 

Jan.     9.8 

50.14     .34 

50.9    9.1 

32.61    .33 

74.6    9.1 

47.20 

.44 

38.5    1.7 

56.26    JM.  61.8    9.1 
56.60    .34   59.9    1.7 

19.7 

50.48     .33 

53.0    S.0 

32.94    .33 

72.6     1.9 

47.64 

.44 

37.0     IJI 

29.7 

50.80    .31 

55.0    1.0 

33.26    .31 

70.8    1.7 

48.07 

48 

36.2  -0.6 

56.93    .33|  58.3     1.3 

Feb.    8.7 

51.10     .98 

56.9    1.8 

33.56    .98 

69.2    1.5 

48.48 

.40 

35.9  +0.1 

57.25    .30 

57.2    0.9 

I 

18.7 

51.37    .95 

56.6    1.6 

33.83    .95 

67.9    1.9 

48.86 

.36 

36.3    0.7 

57.53    .97 

1 
56.5    0.5 1 

28.6 

51.60    .99 

60.1     1.4 

34.06    jan 

66.8    0.9 

49.19 

.31 

37.3    1.9 

57.79    .94 

56.2  -0.1  \ 

Mar.  10.6 

51.80     .18 

61.4     IS 

34.27    .18 

66.0    0.6 

49.48 

.96 

38.7    1.7 

58.02    .91 

56.3  +0.3 

20.6 

51.97    .14 

62.5    1.0 

34.43    .15 

65.6    0.3 

49.70 

.90 

40.6    9.1 

58.21    .17 

56.8    0.7 

30.5 

52.09    .11 

63.4    0.7 

34.57    .11 

65.4  -0.1 

4^.87 

.14 

42.9    9.4 

58.36    .13 

57.7    1.0 

Apr.    9.5 

62.19    .08 

64.0    0.5 

34.66    .08 

65.4  +0.1 

49.99 

.08 

45.4    9.6 

58.47    .10 

58.8    1.9 

19.5 

52.25    .06 

64.4    0.3 

34.73    .06 

65.6    0.3 

50  04  +.03 

48.1     9.7 

58.55    .06 

60.1     1.4 

129.5 

52.28  +.08 

04.6  -0.1 

34.77  +.08 

66.0    0.5 

50.05- 

-.08 

50.8    9.7 

58.60  +.00 

61.6    1.5 

May    9.4 

52.29    .00 

64.7    0.0 

34.78    .00 

66.6    0.6 

80.00 

.07 

53.5     9.6 

58.62    .00 

63.2     1.6 

19.4 

52.28  -.03 

64.6  +0.1 

34.77  -.08 

67J2    0.6 

49.91 

.11 

55.9    9.4 

58.61  -.08 

64  7    1.5 

29.4 

52.24    .04 

64.4    0.3 

34.74    .04 

67.9    0.7 

49.78 

.15 

58.2    9.1 

58.57    .06 

66.2    1.5 

June    8.3 

52.19    .06 

64.1     0.4 

34.69    .06 

68.6    0.7 

49.62 

.18 

60.1     1.8 

58.51    .07 

67.6    1.3 

18.3 

52.11    .08 

63.7    0.4 

34.62    .08 

69.3    0.7 

49.43 

.90 

61.7     1.4 

58.44    .09 

68.9    1.8 

28.3 

52.03    .00 

63.2    0.5 

34.54    .00 

70.0    0.7 

49.21 

.93 

62.9     1.0 

58.34    .10 

69.9    1.0 

July    8.3 

51.93    .10 

62.7    0.6 

34.44    .10 

70.6    0.6 

48.99 

.94 

63  6+0.5 

58.23    .19 

70.8    0.7 

18.2 

51.83    .11 

62.1     0.6 

34.34    .11 

71.2    0.6 

48.74 

.94 

63.9    0.0 

58.11    .13 

71.4     0.5 

28.2 

51.72    .11 

61.4    0.6 

34.23    .11 

71.8    0.5 

48.50 

.94 

63.7  -0.4 

57.98    .13 

71.8+0.9 

Aug.   7.2 

51.61     .11 

60.8    0.7 

34.11    .11 

72.2    0.4 

48.26 

.94 

63.1     0.0 

57.84    .13 

71.9    0.0 

17.2 

51.50    .10 

60.1     0.6 

34.01     .10 

72.6    0.3 

48.02 

.93 

62.0    1.3 

57.71    .13 

71.8-0.3 

27.1 

51.41    .08 

59.5    0.6 

33.91     .09 

72.8  +0.1 

47.80 

.91 

60.5    1.7 

57.59    .19 

71.3    0.6 

Sept.  0.1 

51.33    .07 

59.0    0.5 

33.82    .07 

72.8    0.0 

47.61 

.18 

58.6    9.1 

57.48    .10 

70.6    0.9 

16.1 

51.28  -.04 

58.6    0.4 

33.76    .05 

72.7  -OJi 

47.44 

.14 

56.2    9.5 

57.39    .08 

69.6    1.1 

26.0 

51.26    .00 

58.3  +0.9 

33.73  -.09 

72.4    0.4 

47,32 

.10 

53.6    9.8 

57.32    .04 

68.3    1.4 

Oct     6.0 

51.27 +.03 

58.2    0.0 

33.73  +.09 

71.9     0.6 

47.25- 

-.05 

50.6    3.1 

57.30  -J)l 

66.7    1.7 

16.0 

51.33    .06 

58.3  -0.9 

33.78    .07 

71.2    0  9 

47.23  +.01 

47.4     3.3 

57.31  +.03 

64.9    9.0 

26.0 

51.43    .13 

58.7    0.5 

33.86    .11 

70.1     1.1 

47.27 

.07 

43.9    3.5 

57.37    .08 

62.8    9^ 

Nov.    4.9 

51.58    .17 

59.4    0.8 

34.00    .16 

68.9    1.4 

47.38 

.14 

40.4    3.5 

57.47    .13 

60.5    9.4 

'     -     14.9 

51.78    .99 

60.3     l.i 

34.18    .90 

67.4     1.6 

47.55 

jao 

36.9    3.5 

57.63    .18 

58.0    9.5 

24.9 

52.02    4» 

61.5    J.3 

34.40    .94 

65.6    1.8 

47,78 

.96 

33.4     3.4 

57.83    jad 

55.5    9.6 

! 

Deo.    4.8 

52.30    .99 

63.0    1.6 

34.66    .98 

63.7    9.0 

48.07 

.39 

30.0     3.9 

58.07    J» 

52.8    8.6 

14.8 

52.60    .39 

64.7    1.8 

34.96    .31 

■  61.7    9.1 

48.42 

.37 

26.9    9.9 

58.35    .30 

50.2    ft.6 

24.8 

52.93    .34 

66.6     1.9 

35.28    .33 

59.6    9.J 

48.81 

.40 

24.2    9.5 

58.66    .39 

47.7    a-5 

34.8 

53.27  +.34 

G8.6  -9.0 

35.61  +.33 

57.5  -9.1 

49.22  +.43 

21.9  -8.1 

58.99  +.331  45.3  -8.9  1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Uema 
Rolar 
Date. 

/?  Centauri. 

•a 

Draconis. 

a  BootiB. 
(Jireturus.) 

1 

^Bootis. 

1 

Blgfat 
Ascensioii. 

DeolinatioD 
South. 

Right 
Aaoenaloo. 

Deelioatiou 
2forth. 

Right 
AMenai<». 

OeoUnatioD 
North. 

Right 
AMenalon. 

DecUnattoD 
North. 

b     m 

13  55 

-^9  47 

h 
14 

m 
1 

+64  56 

h     lu 

14  10 

+19  48 

b     m 

14  21 

+52  23 

(Dec.  30.8) 

a 
17.53  +.58 

9.9  -0.5 

8 

6.76  +.55 

49.0  -^3 

• 

8.87  +.33 

33.6  -9.4 

a 
4.56  +.41 

75.8  -9.6 

Jim.     9.8 

18.11     .59 

10.6 

1.0 

7.34 

.50 

47.0 

1.7 

9.20    .34 

31.2     9i2 

4.98 

.43 

73.4     9.1 

19.8 

18.70    .58 

11.9 

1.4 

7.94 

.60 

45.6 

1.1 

9.54    .34 

29.2    1.9 

4.43 

.45 

71.6     1.6 

39.7 

19.27    .56 

13.5 

19 

8.54 

.59 

44.9 

-0.4 

9.87    .33 

27.5    1.5 

5.88 

.44 

70.4    0.9 

Feb.    8.7 

19.81     .58 

15.6 

9J2' 

9.12 

.57 

44.9  +0.3 

10.19    .31 

26.3     1.0 

6.31 

.43 

69.8  -0.3 : 

18.7 

20.32    .48 

18.0 

9.5 

9.67 

.59 

45.5 

0.9 

10.49    .99 

25.4     0.6 

6.73 

.40 

69.9  +0.4  ■ 

28.6 

20.77    .43 

20.6 

9.7 

10.16 

.46 

46.7 

1.5 

10.76   '.96 

25.1  -0.1 

7.11 

.36 

70.5    1.0 

Mar.  10.6 

21.18    .37 

23.4 

9.9 

10.58 

.36 

48.4 

9.0 

11.00     .89 

25.1  +0  3 

7.45 

.31 

71.8     1.5 

20.6 

21.52    .39 

26.4 

3.0 

10.92 

.30 

50.7 

9.4 

11.20    .19 

25.6    0.7 

7.73 

.96 

73.6    9.0 

30.6 

21.81     .35 

29.4 

3.0 

11.18 

.91 

53.3 

9.8 

11.37    ^5 

26.4     1.0 

7.96 

.90 

75.8    9.4 

Apr.    9.5 

22.03    .19 

32.4 

3.0 

11.35 

.19 

56.2 

9.0 

11.51    .19 

27.6     1.3 

8.13 

.14 

78.3     9.6 

19.5 

22.20    .13 

35.4 

9.9 

11.43 +.04 

59.3 

3.1 

11.61     .06 

28.9    1.4 

8.24 

.08 

81.0     9.8 

Si9.5 

22.30    .07 

38.2 

9.8 

11.42 

-.06 

62.3 

3.0 

11.67    .05 

30.5    1.6 

8.29  +.09 

83.9     9.9 

May    9.4 

22.35  +.09 

40.9 

9.6 

11.33 

.13 

65.3 

9.9 

11.71 +.08 

32.1     1.6 

8.29- 

-.03 

86.7    9.8 

19.4 

22.34  -.04 

43.4 

9.3 

11.17 

.90 

68.1 

9.7 

11.71  -.01 

33.7    1.6 

8.24 

.08 

89.5    9.7 

29.4 

22.27    .09 

45.6 

9.0 

10.94 

.96 

70.6 

9.3 

11.69    .03 

35.3    1.5 

8.14 

.12 

92.1     9.5 

June    8.4 

22.15    .14 

47.4 

1.7 

10.64 

.39 

72.8 

9.0 

11.64     .06 

36.8    1.4 

7.99 

.16 

94.4    9.9 

18.3 

21.98    .19 

49.0 

1.3 

10.30 

.36 

74.5 

1.5 

11.57    .06 

38.1     1.3 

7.81 

.90 

96.4     1.8 

28.3 

21.77    .93 

50.1 

0.9 

9.92 

.40 

75.8 

1,0 

11.48    .10 

39.3    1.1 

7.60 

.93 

98.0    1.4 

July    8.3 

21.53    .96 

50.8  -0.5 

9.51 

.49 

76.6  +0.5 

11.37    .19 

40.2    0.8 

7.36 

.95 

99.1     0.9 

J  8.3 

21.25    .99 

51.1 

0.0 

9.08 

.43 

76.9 

0.0 

11.25    .13 

40.9     0.6 

7.09 

.97 

99.8  +0.5 

28.2 

20.95    .90 

50.9  +0.4 

8.64 

.44 

76.6 

-0.5 

11.11     .14 

41.4  +0.3 

6.82 

.98 

100.0    0.0 ' 

Aug.    7.2 

20.65    .90 

50.3 

0.8 

8.21 

.4:) 

75.9 

1.0 

10.97    .14 

41.5    0.0 

6.53 

.98 

99.8  -0.5 

17.2 

20.35    .99 

49.3 

1.9 

7.78 

.41 

74.6 

1.5 

10.83    .14 

41.4  -0.3 

6,25 

.98 

99.1     1.0 

1 

27.1 

20.07    .97 

47.8 

1.6 

7.38 

.39 

72.9 

9.0 

10.69    .14 

41.0     0.5 

5.97 

.97 

97.8    1.4 

Sept.   6.1 

19.82    .93 

46.0 

9.0 

7.01 

.95 

70.7 

9.4 

10.56    .19 

40.3     0.8 

5.72 

.94 

96.2    1.9 

16.1 

19.62    .17 

43.9 

99 

6.69 

.30 

68.1 

9.8 

10.44    .10 

39.3     1.1 

5.49 

.91 

94.1     9.3 

26.1 

19.47    .11 

41.6 

9.4 

6.42 

.93 

65.1 

3.1 

10.36    .07 

38.0    1.4 

5.30 

.17 

91.6     9.7 

Oct.     6.0 

19.40 -.03 

39.2 

9.4 

6.23 

.16 

61.8 

3.4 

10.31  -.03 

36.4     1.7 

5.15 

.19 

88.8    3.0 

16.0 

19.42 +.06 

36.8 

9.4 

6.11- 

-.08 

OO.O 

3.6 

10.29  +.01 

34.6    9.0 

5.06- 

-.06 

85.6    3.3 

26.0 

19.52    .14 

34.4 

9.3 

6.08  +.01 

54.6 

3.8 

10.32    .06 

32.5    9.9 

5.03 

.00 

1 
82.3    3.5 

Nov.    6,0 

19.71    .93 

32.2 

9.1 

6.14 

.11 

50.8 

3.8 

10.40    .10 

30.1     9.4 

5.07  +.07 

78.7    3.6, 

14.9 

19.98    .33 

30.3 

1.7 

6.29 

.90 

47.0 

3.8 

10.53    .15 

27.6    9.6 

5.18 

.14 

75.0_    3.6 

24.9 

20.35    .40 

28.8 

1.3 

6.54 

.30 

43.2 

3.6 

10.71    .90 

24  9    2.7 

5.36 

.91 

71.4     3.6 

Dec.    4.9 

20.79    .47 

27,7 

0.9 

6.88 

.38 

39.7 

3.4 

10.94     .94 

22.2    9.7 

5.60 

.28 

67.9    3.5 

14.8 

21.29    .58 

27.0  +0.4 

7.31 

.46 

:i6.5 

3.0 

11.20     .28 

19.5     9.7 

5.91 

.33 

64.5     3.9 

24.8 

21.83    .56 

26.9  -0.1 

7.80 

.58 

33.7 

9.6 

1 1 .50    .31 

16.8     2.5 

627 

.38 

61.5    9.8 

34.8 

22.40  +.58 

27.3  -0.6 

8.35  +.67 

31.4 

-2.1 

11.82 +.39 

14.4  -9.3 

6.67  +.48 

68.8  H).4 

300 


FIXED  STARS,  1879. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*5  UrsB  Minoris. 

a'  Centauri. 

e  Bootis. 

a*  Librs. 

Meui 
BoUr 
D*te. 

1 

Blgbt 
Aaoeaaton. 

DeeUnation 
North. 

Bight 

"RorHnatilan 

Blgbt 
AaoensJon. 

DeoUnatioa 
Kortk. 

Blgbt 
Aaoenalim. 

DeoUnatioa 
SouHl 

AiT^^WAMWWI^PW 

h     m 

14  27 

0 

+76 

13 

h     m 

14  31 

O 

-60 

19 

h     m 

14  39 

+27 

34 

h     m 
14  44 

O          r 

-15  32 

(Dec.  30.8) 

s 
46.87  +.8S 

34.9  -9.4 

84.09  +.56 

47.4 

0.0 

8 

48.88  +.31 

50.5  -94} 

s 
1  J. 89 +.39 

19.4  -1.5 

Jan.     9.8 

47.15 

.91 

38.8 

1.8 

84.66    .58 

47.6  -0.4 

48.61    .34 

48.1 

9.3 

11.63    .34 

81.0     1.6 

19.8 

48.09 

.96 

31.3 

1.9 

85.85    .58 

48.8 

0.9 

48.95    .35 

46.0 

1.9 

11.97    .34 

88.6    1.6 

89.7 

49.06 

.96 

30.5  -K).5 

85.83    .58 

49.4 

1.9 

43  30    .34 

44.3 

1.4 

18.31     .34 

84.8    1.6 

Feb.    8.7 

50.04 

.96 

30.3  40.9 

86.40    .55 

50.9 

1.7 

43.64    ^33 

43.1 

0.9 

18.64     .33 

85.8    1.6 

18.7 

50.97 

.90 

30.9 

0.8 

86.93    .» 

58.8 

9.0 

43.96    .31 

48.4 

-0.4 

18.96    .31 

87.4     U5 

88.7 

51.84 

.89 

^.0 

1.5 

87.43    .48 

55.0 

9.3 

44.86    .99 

48.8  +0.1 

13.86    .98 

88.8    1.3 

Mar.  10.6 

58.60 

.70 

33.8 

9.0 

87.89    .43 

57.4 

9.5 

44.53    .95 

48.5 

0.6 

13.53    .96 

30.0    1.1 

80.6 

53.84 

.57 

36.0 

9.5 

88.89    .37 

60.0 

9.7 

44.77    .99 

43.3 

10 

13.77    JSQ 

31.0    1.0 

30.6 

53.73 

.« 

38.7 

9.8 

88.64    .39 

68.8 

9.8 

44.97    .18 

44.5 

1.4 

13.98    M 

31.9    0.8 

Apr.    9.6 

54.08 

.96 

41.6 

3.0 

88.93    .96 

65.6 

9.6 

45.14    .15 

46.0 

1.7 

14.16    .17 

38.6    0.6 

19.5 

54.85  +.10 

44.7 

3.9 

89.10    .90 

68.4 

9.6 

45.87    .11 

47.9 

1.9 

14.38    .14 

33.1    0.4 

89.5 

54.87- 

-.06 

47.9 

3.9 

89.38    .14 

71.1 

9.7 

45.36    .06 

49.8 

9.0 

14.44    .11 

33.5    0.6 

May    9.5 

54.13 

M 

51.1 

3.1 

89.43    .06 

73.8 

9.6 

45.48    .04 

51.9 

9.1 

14.53    .06 

33.7 -OJi 

19.4 

53.84 

.36 

54.0 

9.8 

39.48  +.09 

76.3 

9.4 

45.44  +.01 

54.1 

9.1 

14.60    .06 

33.8    0.0 

89.4 

53.48 

.49 

56.7 

9.5 

89.47  -.M 

78.6 

9.9 

45.44  -.09 

56.8 

9.0 

14.64  +.09 

33.8  40.1 

June    8.4 

58.87 

.60 

59.1 

9.9 

89.39    .10 

80.7 

1.9 

45.40    .06 

58.1 

1.9 

14.65  -.01 

33.7    0.1 

18.4 

58.88 

.70 

61.0 

1.7 

89.86    .16 

88.4 

1.6 

45.34    .06 

59.9 

1.7 

14.63    .03 

33.5    0.9 

88.3 

-51.48 

.77 

68.5 

1.9 

89.08    M 

83.9 

1.9 

45.85    .10 

61.5 

1.4 

14.58    .06 

33.3    0.3 

July    8.3 

50.68 

.83 

63.5 

0.7 

88.85    .95 

84.9 

0.8 

45.13    .19 

68.8 

1.1 

14.51    .06 

38.9    0.4 

18.3 

49.88 

.87 

64.0  +0.9 

88.58    .99 

85.5  -0.4 

45.00    .14 

63.7 

0.8 

14.41     .10 

38.5    0.4 

88.3 

48.94 

.89 

63.9 

-0.3 

88.88    .31 

85.7 

0.0 

44.84    .16 

64.4 

0.5 

14.30    .19 

38.1    0.5 

Aug    7.8 

48.05 

.88 

63.3 

0.0 

87.95    .33 

85.5-HI.5 

44.68    .17 

64.7  +0.1 

14.17    .13 

31.6    0.5 

17.8 

47.18 

.86 

68.8 

1.4 

87.61     .33 

84.8 

0.9 

44.51    .17 

64.7-0.9 

14.04    .14 

31.0    0.5 

87.8 

46.34 

.89 

60.5 

1.9 

87.89    .39 

83.7 

1.3 

44.34    .17 

64.3 

0.5 

13.90    .14 

30.5    0.6 

SepU  6.1 

45.55 

.75 

58.4 

9.3 

86.99    .99 

88.8 

1.7 

44.18    .15 

63.6 

0.9 

13.76    .13 

89.9    0.5 

16.1 

44.83 

.67 

55.9 

9.7 

86.78    .94 

80.4 

9.0 

44.04    .13 

68.5 

1.9 

13.65    .11 

89.4    0.5 

86.1 

44.81 

.57 

53.0 

3.1 

86.51    .18 

78.3 

9J8 

4.3.91     .11 

61.1 

1.6 

13.55    .06 

88.9    0.4 

Oct.     6.1 

43.70 

.45 

4'J.7 

3.4 

86.36    .11 

76.0 

9.4 

43.88    .07 

59.3 

1.0 

13.49 -.06 

88.6    0.3 

16.0 

43.31 

.39 

46.8 

3.6 

86.30  -.09 

73.5 

9.4 

43.77  -.08 

57.8 

9.9 

13.40    .00 

88.3  -HI.I 

86.0 

43.07 

.17 

48.5 

3.8 

86.38  +.07 

71.1 

9.4 

43.76  +.09 

54.9 

9.5 

13.48 +.04 

88.3    0.0 

Nov.    5.0 

48.98- 

-.01 

38.7 

3.8 

86.43    .16 

68.8 

9.9 

43.81     .07 

58.8 

9.7 

13.55    .09 

88.4-0.3 

15.0 

43.06  +.16 

34.8 

3.8 

86.63    J& 

66.7 

9.0 

43.90    .19 

49.5 

9.9 

13.67    .14 

88.8    0.5 

84.9 

43.30 

.39 

3J.I 

3.7 

86.93    .34 

64.8 

1.7 

44.05    .17 

46.5 

9.9 

13.84    .19 

89.4    0.7 

Dec.    4.9 

43.71 

.48 

27.5 

3.5 

87.31    .49 

63.3 

1.3 

44.85    .99 

43.6 

3.0 

14.06    .94 

30.3    1.0 

14.9 

44.87 

.63 

84.8 

3.1 

87.76    .48 

68.8 

0.8 

44.49    .96 

40.6 

9.9 

14.38    .98 

31.4    1J9 

84.8 

44.97 

.76 

81.3 

9.7 

88.87    .53 

61.6 

+0.4 

44.77    .30 

37.8 

9,7 

14.61     .31 

38.7    1.4 

34.8 

45.78  +.86 

18.8  -9.1 

88.83  +.57 

61.5  H>.l 

45.09  +.39 

35.8 

-fi.4 

14.93  +.33 

34.1  -1.6 
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1 

APPABENT  PLAGES  FOB  THE  UPPEB  TBAN8IT  AT  WASHINGtTON. 

^0 

*j9Une  Minoria. 

fi  Bootia. 

P  Libra. 

fif  Bootia. 

M«aD 
Solar 
Bala. 

BlgM 
AaoenatoB. 

DeoUnatloD 
JTortiL 

Bight 

AMwnalaii. 

DeaHnatton 

Bight 
Aaocnakm. 

DeeUnation 
iSbvtt. 

Bii^t 
Asoenaica. 

XleoUnatloii 
JTortlL 

iforlA. 

li     m 

14  50 

+74  88 

li     m 

14  57 

+40  51 

h     m 

15  10 

0           / 

-8  56 

h     m 

15  19 

+37  47 

(Dec  90.8) 

8 

68.37 +.70 

34!.'l  HB.6 

• 
83.09 +.33 

47.7  -9.8 

29.84 +.30 

ll''9-1.6 

54.92 +.80 

51.3  -41.9 

Jan.     9.8 

63.12 

.79 

31.8    9.1 

23.44    .36 

45.0    9.4 

30.16    .38 

13.6    1.6 

55.23    .33 

48.4 

9.6 

19.8 

63.94 

.85 

30.0    1.5 

33.80    .37 

42.8    9.0 

30.48    .33 

15.3    1.6 

55.58    .35 

46.1 

9.1 

29.8 

64.81 

.88 

28.8    0.8 

24.18    .38 

41.1     1.4 

30.81,    .33 

16.8    1.5 

55.94    .36 

44.3 

1.6 

Feb.    8,7 

65.69 

.88 

28.3  -0.1 

24.56   :sn 

40.0    0.8 

31.14  tSB 

18.3    1.4 

56.30    .36 

48.8 

1.1 

18.7 

66.56 

.84 

28.5 +OJi 

24.92    .35 

39.4  -4).9 

31.46    .31 

19.6    1.9 

56.66    .35 

48.1 

-0J( 

28.7 

67.37 

.78 

29.3    1.9 

25.26    .33 

39.5  +0.4 

31.76    .99 

80.7    1.0 

57.00    .33 

41.9+0.1  1 

Mar.  10.7 

68.11 

.00 

30.8    1.8 

25.58    .30 

40.1    0.9 

32.03    .97 

31.7    0.8 

57.31    .30 

43.3 

0.7 

30.6 

68.75 

.58 

32.9    9.3 

25.86    JU 

41.3    1.4 

32.29    .94 

33.4    0.6 

57.60   sn 

43.3 

1.9 

30.6 

69.27 

.45 

35.3    9.7 

26.10    .98 

43.0    1.8 

32.51    sti 

32.8    0.4 

57.85    .94 

44.7 

1.6 

Apr.    9.6 

69.66 

.sa 

38.1    3.0 

26.29    .17 

45.0    9.9 

32.71    .10 

33.1  -0.9 

58.07    .90 

46.5 

9.0 

J  9.5 

69.90 

.17 

41.2    3.1 

26.44    .13 

47.4     9.5 

32.89    .16 

33.3    0.0 

58.25    .16 

48.7 

9.3 

29.5 

70.01  +.03 

44.4    3.9 

26.55    .09 

49.9    9.6 

33.03    .13 

33.1  -HJt 

58.38    .19 

51.3 

9.5 

Maj    9.5 

69.97- 

-.11 

47.6    3.9 

26.62  +.04 

52.6    9.7 

33.15    .10 

33.8    0.3 

58.48    .07 

53.8 

94} 

19.5 

68.79 

M 

60.7    3.0 

26.64    .00 

55.3    9.6 

33.24    .07 

83.5    0.4 

58.53  +.03 

56.4 

9.6 

29.4 

69.49 

.37 

53.0    9.8 

26.63  -.04 

57.8    9J( 

33.29    .04 

32.0    0.5 

58.55    .00 

59.0 

9.6 

June   8.4 

69.06 

.48 

56.2    9.4 

26.57    .07 

60.2    9.3 

33.32  +.01 

31.6    0.5 

58.58  -.04 

61.5 

9.4 

18.4 

68.53 

.57 

58.4    9.0 

26.48    .11 

02.4    9.0 

33.32  -.09 

21.0    0.5 

58.46    .08 

63.8 

9JI 

28.4 

67.98 

.06 

60.2    1.6 

26.36    .14 

64.3    1.7 

33.89    .04 

20.5    0.5 

58.37    .u 

65.9 

1.9 

Jolj    8.3 

67.23 

.79 

61.5    1.1 

26.21    .17 

65.9    1.4 

33.23    .07 

20.0    0.5 

58.34    .14 

67.6 

1.6 

18.3 

66.48 

.77 

62.4  +0.6 

26.03    .19 

67.1    1.0 

33.15    .00 

19.4    0.5 

58.08    .17 

69.0 

1.9 

28.3 

65.70 

.80 

62.7    0.0 

25.83    M 

67.8    0.6 

33.05    .11 

18.9    0.5 

57.90    .19 

70.1 

08 

Aug.   7.2 

64.89 

.81 

63.4  H>.5 

25.61    .99 

68.3  40.1 

33.98    .13 

18.4    0.5 

57.70    .91 

70.7 

40.4 

17.2 

64.08 

.80 

61.7    1.0 

25.39    .99 

68.1  -0.3 

33.79    .14 

17.9    0.4 

57.48    .99 

70.9 

0.0 

27.2 

63.29 

.78 

60.4    1.5 

25.16    .83 

67.6    0.7 

32.64    .14 

17.5    0.4 

57.37    M 

70,6  -0.4 

Sept.  6.2 

62.54 

.73 

58.6    9.0 

24.95    JU 

66.6    1.9 

32.50    .14 

17.1     0.3 

57.05    .91 

70.0 

0.9 

16.1 

61.84 

.07 

.56.4    9.4 

24.75    .19 

66.2    1.6 

32.37    .19 

16.8    0J2 

56.84    .90 

68.9 

1.3 

26.1 

61.21 

J>8 

53.8    9.8 

24.57    .16 

63.4    9.0 

32.26    .10 

16.7  40.1 

56.65    .17 

67.4 

1.7 

Oct.     6.1 

60.67 

.48 

50.8    3J9 

24.42    .19 

61.2     9.3 

33.17    .07 

16.6    0.0 

56.50    .14 

65.5 

9.1 

16.1 

60.25 

.37 

47.4    3.5 

24.32    .06 

58.7    9.7 

32. 12 -.03 

1&8  -0.9 

56.38    .10 

63.3 

9.4 

26.0 

59.95 

.33 

43.8    3.7 

24.37  -.00 

55.9    3.0 

32.11  +.01 

17.0    0.4 

56.30  -.05 

60.6 

9.7 

Not.   5.0 

59.78- 

-.00 

40.1    3.8 

24.27  +.03 

52.8    3.9 

32.15    .06 

17.6     0.6 

56.38  +.01 

57.7 

3.0 

15.0 

59.77  +.00 

36.3    3.8 

24.33    .09 

49.5    3.3 

32.24    .11 

18.3    0.8 

66.38    .06 

54.6 

3.9 

24.9 

50.91 

.31 

32.5    3.8 

24.46    .15 

46.1     3.4 

32.38    .16 

19.2    1.0 

66.41    .19 

51.4 

3.3 

Dec.    4.9 

60.20 

.37 

28.8    3.6 

24.64    .91 

42.7    3.4 

32.57    .91 

20.3    1.9 

56.56    .18 

48.1 

3.3 

1 

14.9 

60.64 

.51 

25.3    3.3 

24.87    .96 

39.4    3.9 

33.80    .35 

21.6    1.4 

56.77    .93 

44.8 

3.»; 

24.9 

61.21 

.63 

22.2    9.9 

25.16    .30 

36.3    3.0 

33.07    .98 

23.1     1.5 

57.03    .98 

41.7 

3.1 ! 

34.8 

61.90 +.74 

19.5  -9.4 

25.46  +.34 

33.5  -8.6 

33.36  +.31 

24.7  -1.6 

57.33  +.31 

38.7  -9.8  1 
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APPABENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

*ys  Ursas  Minoris. 

a  Coronas  Borealis. 

a  Serpentin. 

I  Serpentis. 

Mean 
SoUr 
Date. 

1 

( 

Bight 
AfloensUm. 

DeeUnation 
North. 

Bight 
Aaowaion. 

DedinatiaD 
North, 

Bight 
▲acenaioa. 

DiwUnaliwi 
North. 

Bight 
Asoeaaion. 

DeolinatioD ' 
North, 

h     m 

15  20 

+72  15 

h     m 

15  29 

o         / 

+27    6 

h     m 

15  38 

O           1 

+6  48 

h     m 

15  44 

O           / 

+4  50 

|(Dec.  30.9) 

s 
53.59 -f  .56 

30.5-8.9 

8 

33.69 +J» 

68.1  -9.8 

8 

18.37  +.97 

17.6  -9.1 

a 
46.99 +JB7 

26.2  -8.1 

Jin.     9.8 

54.19 

.65 

27.8    9.4 

33.98    .31 

65.5    9.5 

18.66    .30 

15.5    9.0 

47.27    J» 

24.2    9.0 

19.8 

54.88 

.79 

25.6    1.9 

34.30    .33 

63.2    9.1 

18.96    .31 

13.5    1.9 

47.57    .31 

22.3    1.8 

29.6 

55.62 

.76 

24.1     IJ2 

34.63    .33 

61.2    1.7 

19.26    .89 

11.8     1.6 

47.89    .38 

20.6    1.6 

Feb.    6.8 

56.39 

.77 

23.2  -0.6 

34.97    .33 

59.8    1J8 

19.60     39 

10.3    1.3 

48.20    .31 

19.1     1.3 

18.7 

57.16 

.76 

22.9  +0.1 

35.30    .39 

58.8    0.7 

19.91    .81 

9.1     i.o 

48.62    .31 

17.9    1.0 

28.7 

57.90 

.79 

23.4    0.8 

35.61    .81 

58.3  -0.9 

20.21    .99 

8.3    0.6 

48.82    .90 

17.1    0.7 

Mar.  10.7 

58.59 

.66 

24.5    1.4 

35.91    M 

58.4  +03 

20.50    S7 

7.8  -0.3 

49.11     .98 

16.6  -0.3 

20.6 

59.21 

.S6 

26.1     9.0 

36.18    .96 

58.9    0.8 

20.76    .95 

7.7  +0.1 

49.37    .96 

16.4    0.0 

30.6 

59.74 

.48 

28.4    9.4 

36.43    .93 

60.0    1.9 

21.00    .93 

8.0    0.4 

49.62    .93 

16.6  -HI.3 

Apr.    9.6 

60.17 

.37 

31.0    9.8 

36.64    .90 

61.4    1.6 

21.21    .90 

8.5    0.7 

49.84    .91 

17.1    0.6 

19.6 

60.48 

M 

33.9    3.1 

36.82    .16 

63.2    1.9 

21.40    .17 

9.3    0.9 

50.03    .18 

17.8    0.8 

29.5 

60.67 

.13 

37.1    3.9 

36.97    .13 

65.2    9.1 

21.56    .15 

10.4     1.1 

50.20    .15 

18.7    14! 

1 

May    9.5 

60.74  +.01 

40.3    3.9 

37.08    .00 

67.4    fUi 

21.69    .19 

11.6    1.3 

50.34    .19 

19.9    1.9; 

19.5 

60.68- 

-.11 

43.6    3J9 

37.16    .06 

69.6    9.3 

21.80    .00 

12.9    1.3 

50.45    .00 

21.1     1.3 

29.5 

60.51 

.33 

46.6    3.0 

37.20  +.09 

71.9    9.3 

21.87    .06 

14.3    1.4 

50.68    .06 

&4    1.3 

June    8.4 

60.23 

.33 

49.5    9.7 

37.21  -.01 

74.1    9Jk 

21.91  +.09 

16.7    1.4 

50.57  +.03 

23.7    1.3 

18.4 

59.85 

.43 

52.1      9.4 

37.18    .04 

76.2    9.0 

21 .92 -.01 

17.0    1.3 

50.69    .00 

25.0    1.9 

S8.4 

59.38 

.51 

54.3    9.0 

37.12    .07 

78.1     1.8 

21.90    .04 

18.3    1.9 

50.68  -.03 

26.2    1.9 

July    8.3 

58.83 

.58 

66.0    1.5 

37.03    .10 

79.8    1.5 

21.85    .06 

19.4    1.1 

50.53    .06 

27.3    1.0 

18.3 

58.22 

.64 

57.3    1.0 

36.92    .13 

81.1    iJk 

21.77    .00 

20.4    0.9 

50.46    .00 

28.3    0.9 

28.3 

57.56 

.68 

58.1  40.5 

36.78    .15 

82.2    0.0 

21.66    .11 

21.3    0.8 

50.36    .11 

29.1    0.8 

Aug.   7.3 

56.87 

.70 

58.3    0.0 

36.61    .17 

82.9    0.5 

21.54    .13 

1 

22.0    0.6 

50.24    .13 

29.8    M 

17.2 

56.16 

.71 

58.1  H>.5 

36.44    .18 

83.3  +0.9 

21.40    .15 

22.5    0.4 

50.10    .15 

30.3    0.4 

27.2 

55.44 

.71 

57.3    1.0 

36.25    .19 

83.3  -0.9 

21.25    .15 

22.7+0.9 

49.95    .15 

30.6 +OJi 

Sept.  6.2 

54.75 

.68 

56.0    1.5 

36.07    .18 

82,9    0.5 

21.09    .15 

22.8    0.0 

49.79    .15 

30.8    0.0 

16.2 

54.09 

.64 

54.2    9.0 

35.89    .17 

82.2    0.9 

20.94    .14 

22.7-9.9 

49.64    .15 

30.7  -OJi 

26.1 

53.48 

.57 

52.0    9.5 

35.73    .15 

81.1     1.3 

20.81    .19 

22.3    0.5 

49.50    .13 

30.4    0.4 

Oct.     6.1 

52.94 

.SO 

49.3    9.8 

35.50    .19 

79.6    1.6 

20.69    .10 

21.7    0.7 

49.39    .10 

29.9     0.6 

16.1 

52.49 

.40 

46.3    3.9 

35.49    .08 

77.8    9.0 

20.61    .0^ 

20.9    1.0 

49.30    .07 

29.1     0.9 

26.0 

52.14 

.90 

42.9    3.5 

35.43  ^.04 

75.7    9.3 

20.57  -.09 

19.8    IJi 

49.26  -.03 

28.2    1.1 

Not.    5.0 

51.91 

.17 

39.3    3.7 

35.42 +.01 

73.3    9.5 

20.57  +.03 

18.4    1.5 

49.25  +UB 

27.0    U 

15.0 

51.81  - 

-.03 

35.6    3^ 

35.46    .07 

70.7    9.7 

20.62    .07 

16.9    1.7 

49.30    .07 

25.5    1.5 

25.0 

51.84 +.10 

31.8     3.8 

35.55    .19 

67.9     9.9 

20.72    .19 

15.1     1.9 

49.3)    .19 

23.9    1.7 

Dec.    4.9 

52.01 

.94 

28.0    3.7 

35.69    .17 

64.9    3.0 

20.87    .17 

13.1     9.0 

49.54    .17 

22.0    1.9 

14.9 

52.32 

.37 

24.4    3.5 

35.89    .99 

62.0    9.0 

21.07    .99 

11.1     9.1 

49.73    J2I 

20.1    9.0 

24.9 

52.75 

.49 

21.1      3.9 

36.13    .96 

59.1     9.8 

21.30    .95 

9.0    9.1 

49.96    .96 

18.1    8.0 

34.9 

53.29  +.00 

18.1  -9.7 

36.40  +.99 

56.4  ^.6 

21.57 +.98 

6.9  -8.1 

50.22  +.98 

16.1  -8.8 

FIXED  STARS,  1879. 


303 


1 

APPABENT  PLA0EI3  B'OB  THE  UPPER  TRANSIT  AT  WASHING'l'ON. 

• 

•fUre© 

Minoris. 

r  Corone  Borealis. 

S 

Scorpii. 

fi^  Scorpii. 

Solar 
Date. 

1 

1 

Bight 
Ajoenston. 

DeoUoatioD 
Kortk. 

Bight 
Aaoensioii. 

DeeHoation 
IfbrtiL 

Bight 
Aaeension. 

DeoUnatton 
Souik. 

Bight 
Afloenalon. 

DecUnatkm 

h     m 

15  48 

0          / 

+78    9 

h     m 

15  52 

+27  13 

h     m 

15  53 

o 

-22 

16 

n     m 
15  58 

-19  28 

(Dec.  30.9) 

8 

20.07  +.66 

36.5  -3.1 

34.45  +JK 

32.4 -4.8 

s 
10.64  +J9^ 

34'.2  -0.8 

23.95 +jn 

25.6  -0.9 ! 

Jan.     9.8 

20.81    .81 

33.7     9.6 

34.73    M 

29.7    9.5 

10.95 

.39 

35.1 

0.9 

24.25 

.31 

26.6    1.0 

19.8 

21.70    .03 

31.3     9.1 

35.04    .31 

27.3    9.9 

11.29 

.34 

36.0 

1.0 

24.57 

.33 

27.7    1.1 

29.8 

22.69  1.03 
23.75  1.08 

29.5    IJi 

35.36    .33 

25.3    1.8 

11.63 

.35 

37.1 

1.1 

24.91 

.34 

28.8    1.1 

Feb.    8.8 

28.3    0.8 

35.69    .33 

23.7    1.4 

11.96 

.35 

38.2 

1.1 

25.25 

.34 

29.9    1.1 

18.7 

24.85  1.10 

27.8  H).9 

36.02    .39 

22.5    0.8 

12.32 

.34 

39.3 

1.1 

25.59 

.«KI 

31.0    1.1 

28.7 

25.94  1.07 

28,0  +0.5 

36.34    .31 

22.0  -0.3 

12.65 

.33 

40.4 

1.0 

25.92 

.39^  32.0    1.0,1 

Mar.  10.7 

26.98  1.00 

28.8    1.1 

36.64    .30 

21.9  +0.9 

12.97 

.31 

41.4 

0.9 

26.23 

32.9    0.9' 

20.7 

27.93    M 

30.2    1.7 

36.93    .97 

22.4    6.7 

13.27 

.99 

42.3 

0.8 

26.52 

Jtt 

33.7    0.7! 

30.6 

28.77    .77 

32.2    9.9 

37.19    JA 

23.3    1.1 

13.55 

M 

43.1 

0.7 

26.80 

JU 

34.4    0.6' 

Apr.    9.6 

29.47    .69 

34.7    9.7 

37.42    .99 

24.7    1.6 

13.80 

.94 

43.8 

0.6 

27.05 

JM 

34.9    0.5 

19.6 

30.00    .45 

37.5    3.0 

37.62    .18 

26.4    1.9 

14.03 

.91 

44.4 

0.5 

27.28 

.91 

35.3    0.4 

29.6 

30.36    .97 

40.6    3.9 

37.79    .15 

28.5    9.1 

14.23 

.19 

44.9 

0.4 

27.48 

.10 

35.7    0.3 

May    9.5 

30.53  +.06 

43.8    3.9 

37.93    .19 

30.7    9.3 

14.40 

.16 

45.3 

0.3 

27.65 

.16 

35.9    0.9 

19.5 

30.52  -.10 

47.1     3.9 

38.03    .06 

33.0    9.4 

14.54 

.19 

45.6 

0.3 

27.80 

.13 

36.0  H1.1 

1 

29.5 

30.32    .98 

50.3    3.1 

38.09    .66 

35.4    9.4 

14.65 

.00 

45.8 

0.9 

27.91 

.09 

36.1    0.0 

June   8.4 

29.95    .45 

53.3    9.9 

38.12  +.01 

37.7    9.3 

14.72 

.06 

46.0 

0.1 

27.99 

.06 

36.1    0.0 

18.4 

29.42    .60 

56.0    9.6 

38.12  -.09 

39.9    ».l 

14.76  +.Q9{ 

46.1  -0.1 

28.03  +.03| 

36.0    0.0 ' 

28.4 

28.75    .74 

58.4    9.9 

38.07    .06 

42.0    1.9 

14.77- 

-.01 

46.2 

0.0 

28.04- 

-.01 

36.0  +0.1 1 

Joly    8.4 

27.94    .86 

60.5    1.8 

38.00    .00 

43.8    1.7 

14.74 

.05 

46.2 

0.0 

28.01 

.04 

35.8    0.1 , 

18.3 

27.02    .96 

62.0    1.3 

37.89    .19 

45.3    1.4 

14.67 

.06 

46.1  +0.1 

27.95 

.07 

35.7    0.9 

28.3 

26.02  1.04 

63.1    0.8 

37.76    .15 

46.6    1.1 

14.58 

.11 

46.0 

0.9 

27.86 

.10 

35.4     0.9 

Aug.  7.3 

24.95  1.00 

6:^.7  +0.3 

37.60    .17 

47.5    0.7 

14.46 

.13 

45.7 

0.3 

27.75 

.13 

35.2    0.3 

17.3 

23.83  1.19 

'  63.8  -0.9 

37.42    .18 

48.0  +0.4 

14.31 

.15 

45.4 

0.3 

27.61 

.15 

34.9    0.3 

27.2 

22.71  1.13 

63.4    0.7 

37.23    .19 

48.2    0  0 

14.16 

.16 

45.0 

0.4 

27.45 

.16 

34.5    0.4 

Sept.  6.2 

21.59  1.10 

62.4     t.9 

37.04    .19 

48.1  -0.3 

13.99 

.16 

44.6 

0.5 

27.29 

.16 

34.1     0.4 

16.2 

20.50  1.06 

60.9    1.7 

36.85    .18 

47.5    0.7 

13.84 

.15 

44.1 

0.5 

27.13 

.15 

33.6    0.4 

26.1 

19.48    .98 

59.0    9.9 

36.67    .17 

46.6    1.1 

13.69 

.13 

43.5 

0.5 

26.99 

.13 

33.2    0.4 

Oct.     6.1 

18.54    .88 

56.6    9.6 

36.52    .14 

45.3    1.5 

13.57 

.11 

43.0 

0.5 

26.87 

.11 

32.7    0.4 

16.1 

17.73    .75 

53.9    9.9 

36.39    .11 

43.7    1.8 

13.48 

.07 

42.4 

0.5 

26.78 

.07 

32.3    0.4 

1 

261 

17.05    .60 

50.8    3.3 

36.31    .06 

41.7    9.1 

13.43- 

-.09 

42.0 

0.4 

26.72- 

-.03 

32.0    0.3 1 

Not.    5.0 

16*54    .43 

47.4     3.5 

36.27  -.01 

39.4    9.4 

13.44  +.08 

41.6 

0.3 

26.72  +.09 

31.8  40.1 

15.0 

16.20    .94 

43.8     3.6 

36.29 +.04 

36.8    9.7 

13.49 

.06 

41.4  +0.1 

26.77 

.07 

31.8    0.0 

25.0 

16.06  -.05 

40.1     3.7 

36.35    .00 

34.0    9.8 

13.60 

.13 

41.4-0.1 

26.87 

.13 

31.9  -0.9 

1 

Dec.    4.9 

16.12  +.16 

36.4     3.7 

36.47    .14 

31.2     9.9 

13.76 

.19 

41.6 

0.3 

27.02 

.18 

32.2    0.4 

14.9 

16.38    .36 

32.8    3.5 

:)6.64    .19 

28.2    9.9 

13.97 

.93 

41.9 

0.5 

27.22 

.»   32.8    0.6! 

1 

24.9 

16.83    .56 

'  29.4    3.3 

36.86    .94 

25.3    9.9 

14.23 

.97 

42.5 

0.7 

27.47 

.96    33.4     0.8! 

34.9 

17.47  +.73 

26.3  -9.0 

37.11  +.97 

22.5  HJ.7 

14.52  +.30 

43.2 

-0.8 

27.75 +.391  34.3-0.9; 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
SoUu- 
Dote. 

'^Groom bridge  2320. 

A  Ophiuchi. 

r  Uerculis. 

a  Scorpii. 
(.^iKcrM.) 

Bigbt 
Aaoenaion. 

DeelinaUon 
North. 

Eight 
Aooonalon. 

DeelinaUon 
South. 

Kicht 
AaoenaUm. 

DeoUnatltiu 
North. 

Biglit 
Afcenalon. 

Dedlnatioo 
South. 

h 

16 

m 

5 

+68 

7 

h 

16 

m 

8 

o          / 

-3  22 

h     m 

16  16 

+46  35 

h     m 

16  21 

o 

-26 

9 

(Dec.  30.9) 

8 

57.20  +.38 

25.4  -3.3 

8 

0.10  +.96 

59"4  -1.6 

8 

6.15+97 

51.8 

-3.9 

8 

59.15 +.99 

45.0  -0.4  1 

Jan.     9.9 

57.63 

.47 

22.3 

8.0 

0.38 

.99 

61.0    1.6 

5.44     .31 

48.7 

9.9 

59.45 

.81 

45.4 

0.6 

19.8 

58.14 

.54 

19.6 

9.4 

0.07 

.30 

62.6    1.5 

5.76    .34 

45.9 

9.5 

69.77 

.33 

46.1 

0.7 

29.8 

58.71 

.60 

17.5 

1.8 

0.98 

.31 

64.1     1.4 

6.12     .87 

43.6 

9.0 

60.11 

.85 

46.8 

0.8 

Feb.    8.8 

59.33 

.63 

16.0 

1.9 

1.30 

.39 

65.4    1.3 

6.50    .38 

41.9 

1.5 

60.46 

.35 

47.6 

0.8 

18.8 

59.96 

.64 

15.1 

H».5 

1.61 

.31 

66.6    1.0 

6.89    .39 

40.7 

0.9 

60.81 

.85 

48.4 

0.8 

28.7 

60.60 

.63 

15.0 

4«J9 

1.92 

.30 

67.5    0.8 

7.27    .38 

40.2  -Oil 

61.16 

.3^  49.3 

0^ 

Mar.  10.7 

61.22 

.60 

15.5 

0.8 

2.22 

.99 

68.1    0.5 

7.65    .36 

40.3  40.4 

61.50 

.83 

60.1 

0.8 

20.7 

61.79 

.55 

16.6 

1.4 

2.50 

S7 

68.5  -0.9 

8.00    .34 

41.0 

1.0 

61.82 

.31 

50.9 

0.7 

30.7 

62.31 

.48 

18.3 

9.0 

2.76 

.95 

68.6    0.0 

8.33    .31 

42.3 

1.6 

62.13 

.99 

51.6 

0.7 

Apr.    9.6 

62.76 

.41 

20.6 

9.5 

3.00 

.93 

68.4  +0.3 

8.62    jam 

44.2 

9.1 

62.41 

S7 

52.2 

OS 

J9.G 

63.13 

.39 

23.3 

9.8 

3.22 

.90 

68.0    0.5 

8.87    M 

46.4 

9.4 

62.67 

ja 

52.8 

0.5 

29.6 

63.40 

M 

26.3 

3.1 

3.41 

.18 

67.4    0.7 

9.08    .19 

49.0 

9.7 

62.90 

.99 

53.4 

0.5 

May    9.5 

63.58 

.13 

29.5 

3.3 

3.57 

.15 

66.7    0.8 

9.25    .14 

51.9 

9.9 

63.11 

.19 

53.8 

0.6 

19.5 

63.67  +.04 

32.8 

3.3 

3.71 

.19 

65.9    0.0 

9.36    .09 

54.9 

3.0 

63.28 

.16 

54.3 

0.4 

29.5 

63.66- 

-.06 

36.1 

3il 

3.82 

.09 

64.9    0.0 

9.43  +.04 

58.0 

8.0 

63.43 

.19 

54.7 

0.4 

June   8.5 

63.55 

.15 

39.2 

3.1 

3.89 

.06 

64.0    0.0 

9.45  -.01 

61.0 

9.0 

63.53 

.09    55.0 

0.8 

18.4 

63.35 

.94 

42.2 

9.8 

3.94  +.03 

63.1    0.9 

9.41    .06 

63.8 

9.8 

63.60 

.03 

55.3 

0.8 

28.4 

63.06 

.39 

44.9 

9.5 

3.95- 

-.01 

62.2    0.9 

9.33    .10 

66.5 

9.5 

63.63  +.01 

55.6 

0.9 

July    8.4 

62.70 

.40 

47.2 

9.1 

3.92 

.04 

61.4    0.6 

9.21    .15 

68.9 

99 

63.62- 

-.03 

55.8 

03 

18.4 

62.27 

.46 

49.1 

1.7 

3.87 

.07 

60.6    0.7 

9.04    .10 

70.9 

1.8 

63.58 

.Wl 

55.9  -0.1  1 

28.3 

61.78 

.51 

50.6 

1.9 

3.78 

.10 

69.9    6.6 

8.84    .99 

72.5 

1.4 

63.49 

.10 

56.0 

... 

Aug.   7.3 

61.24 

.56 

51.6 

0.7 

3.67 

.19 

69.3    0.5 

8.60    .95 

73.7 

1.0 

63.38 

.13 

55.9  40.1  II 

17.3 

60.67 

.58 

52  1 
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P  Dfoconi: 

a  Ophiuchi. 

M«aD 
'    Solar- 
Date. 

1 

1 

u 

Blglit 
Afloension. 

Deolixiatloii 

Noftkt 

iaigbt. 

AacenaioD. 

Beclijiation 
South, 

Bight 
AsoeiiaioD. 

Decliaatloii 

JfOfth. 

Right 
Awenaioii. 

Deoliuatioii 
North. 

li 

17 

m 

9 

+14  31 

h     Di 

17  18 

-24 

1 
3 

li     m 

17  27 

+52  23 

h     m 

17  29 

+12   88 

(Dec.  30.9) 

• 

7.31  430 

38.1  -9.3 

0 

58.48  +.931 

45.8  -0.9 

• 
40.20  +.16 

17.8- 

-3.5 

6 

18.51  +.18 

50.7  -9.9 

Jan.    9.9 

7.52 

.S3 

35.8    9.9 

58.73 

.90 

46.0 

0.3 

40.40 

.93 

14.4 

3.3 

18.71 

.91 

48.6    9.1 

19.9 

7.77 

.96 

33.7    9.0 

59.01 

.99 

46.3 

0.3 

40.66 

.99 

11.2 

3.0 

18.94 

.94 

46.5    9.0 

29.9 

8.04 

.98 

31.7    1.8 

59.31 

.31 

40.7 

0.4 

40.98 

.34 

8.4 

96 

19.20 

.97 

44.6    1.8 

Feb.    8.8 

8.32 

.90 

30.1     1.5 

59.03 

.33 

47.1 

0.4 

41.33 

.37 

6.1 

9.1 

19.47 

.98 

43.0     1.5 

18.8 

8.62 

.30 

28.8    1.1 

59.96 

.34 

47.5 

0.4 

41.72 

.40 

4.3 

1.5 

19.76 

.98 

41.7    1.1 

26.8 

8.93 

.30 

27.9    0.7 

60.30 

.34 

47.9 

Q.4 

42.12 

.41 

3.1 

0.9 

20.06 

.30 

40.8    0.7 

Mar.  10.7 

9.23 

.30 

27.4  -0.9 

60.64 

.93 

48.2 

0.3 

42.54 

.41 

2.5 -OJi 

20.36 

.30 

40.3  -041 

20.7 

9.53 

.90 

27.4  +OJi 

60.97 

.33 

48.5 

0.3 

42.95 

.41 

2.6  -fO.4 

20.66 

.30 

40.2  -Hl-l 

ao.7 

9.81 

.98 

27.8    0.6 

61.29 

.39 

487 

0.9 

43.35 

.38 

3.4 

1.1 

20.95 

.99 

40.6    0.5 

Apr.    9.7 

10.09 

.96 

28.6    1.0 

61.60 

.30 

48.9 

0.1 

43.73 

.36 

4.7 

1.6 

21.23 

.97 

41.3     0.9 

19.6 

10.34 

.^ 

29.8    1.3 

61.90 

.99 

49.0 

0.1 

44.XI8 

.33 

6.6 

9.1 

21.50 

.96 

42.4     1.3 

29.6 

10.57 

.99 

31.3    1.6 

62.18 

JW 

49.1 

0.1 

44.39 

.90 

90 

9.6 

21.74 

.94 

43.8    1.5 

May    9.6 

10.78 

.10 

33.0    1.8 

62;43 

.9« 

49.1 

0.0 

44.65 

.94 

11.8 

9.9 

21.97 

.91 

45.5    1.8 

19.6 

10.96 

.17 

34.9    9.0 

62.65 

.91 

49.2 

0.0 

44;87 

.19 

14.8 

3.9 

22.17 

.18 

47.3    1.0 

29.5 

11.11 

.13 

36.9    9.0 

62.85 

.18 

49.2 

0.0 

45.03 

.13 

18.1 

3.3 

22.34 

.15 

49:3    9.0 

June   8.5 

11.23 

.10 

39.0    9.1 

63.01 

.14 

49.2 

0.0 

45.14 

.08 

21.4 

3.3 

2247 

.19 

51.3   MJO 

18.5 

11.31 

.06 

41.0    9.0 

^.14 

.1) 

49.3 

0.1 

45.19 +.09| 

24.7 

3.3 

22.58 

.08 

53.3    9.0 

28.4 

11.35 +.08 

43.0    1.9 

63.22 

.06 

49.4 

0.1 

45.17- 

-.04 

27.9 

3.1 

22.64  +.04 

55.3    1.9 

July  '8.4 

11.36  • 

-.01 

44.8    1.7 

63.27  +.09 

• 

49.4 

0.1 

45,10 

.10 

30.9 

9.9 

22:67 

.00 

57.1     1.8 

18.4 

11.33 

.05 

46.5    1.6 

6.^26 . 

-09 

49.5 

0.1 

44.97 

.16 

33.7 

9.6 

22.65- 

-.03 

58.8    1.6 

28.4 

11.26 

M 

47.9    1.3 

^.22 

.06 

49.6  -0.1 

44.78 

JU 

36.1 

9.9 

22.60 

.07 

60.2    1.4 

Aug.   7.3 

11.15 

.19 

49.2    I.I 

63.14 

.10 

49.7 

0.0 

44.55 

.95 

88.2 

1.9 

22.51 

.10 

61.5    1.9 

17.3 

11.02 

.15 

50.1     0.8 

63.02 

.13 

49,7 

0.0 

44.28 

.90 

39.8 

1.4 

22.39 

.14 

62.6    0.0 

27.3 

10.87 

.17 

50.9    0.6 

62.88 

.16 

49.7  +0.1 

43.97 

.39 

41.0 

1.0 

22.24 

.16 

63.4    4).6 

Sept.  ^-3 

10.69 

.18 

51.3  +0.3 

62.71 

.17 

49.6 

0.1 

43.63 

.34 

41.8  -K).5 

22.08 

.17 

63.9    0.4 

16.2 

10.51 

.18 

51.4    0.0 

62.54 

.18 

49.4 

0.9 

43.28 

.35 

42.0 

0.0 

21.90 

.18 

64.1  +0.1 

26.2 

10.33 

•18 

51.3  -0.3 

62.36 

.17 

49.2 

0.3 

42.93 

.35 

41.7  H).5 

21.72 

.18 

64.1  -0.9 

Oct.    6.?J 

10.16 

.16 

50.8    0.6 

62.19 

.16 

48.8 

0.3 

42.59 

.33 

40.9 

1.0 

21.54 

.17 

63.7    0.5 

16.1 

10.01 

.14 

50.1    0.9 

62.04 

.13 

48.5 

0.4 

42.27 

.30 

39.6 

1.5 

21.39 

.15 

63.1    0.8 

26.1 

9.89 

.10 

49.0    1.9 

61.93 

.10 

48.1 

0.4 

41.98 

.96 

37.8 

9.0 

21.25 

.19 

62.2    1.0 

Nov.  5.1 

9.80 

.07 

47.6    1.5 

61.85 

.05 

47.7 

0.4 

41.74 

.91 

35.5 

9.4 

21.15 

.08 

61.0    1.3 

15.1 

9.76- 

-.09 

46.0    1.7 

6).83- 

-.01 

47.4 

0.3 

41.56 

.15 

32.9 

9.8 

21.10- 

-.03 

59.6    1.6 

25.0 

9.76 +.03 

44.2    9.0 

61.84 +.05 

47.1 

0.0 

41.44 

.00 

29.9 

3.1 

21.09  +.01 

57.9    1.8 

Dec.    5.0 

9.81 

.06 

42.1    9.1 

61.91 

.Id 

46.9  +0.1 

41.39- 

-.00 

26.7 

3.3 

21.12 

.06 

56.0    9U> 

15.0 

9.91 

.19 

39.9    9.3 

62.04 

.15 

46.8 

0.0 

41ull+.05 

23.2 

3.5 

21.^ 

.10 

539    9.1 

25.0 

10.06 

.17 

37.6    9.3 

62.21 

.90 

46.8  -0.1 

41.50 

.IS 

19.7 

3.5 

21.33 

.15 

51.8    9.8 

34.9 

10.35  +.91 

35.3  -9.3 

62.43  +.94 

47.0  -0.9 

41.66+.]^ 

16.3 

-3.4 

21.50  +.19 

49.6  -9.9 

1 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•« 

Draconis. 

A«J 

[fercalis. 

•^  OracpnU  (pr.) 

'^- —         -~    r           ~ — — ^ 

y  Praeonb. 

Mean 
Solar 
Date. 

1 

1 

1 

1 

Bight 
Ascension. 

Declination 
North, 

Blgbt 
Asceoaloii. 

North, 

Biglit 
AscensimL 

Dedinatton 
North, 

BlgM 

AsoensioB. 

DecttnaUflB 
NotOl 

h     m 

17  37 

+68  48 

h     m 
17  41 

+^47 

h     m 

17  43 

+72 

12 

h     m 

17  58 

+51  29 

Jan.     0.0 

8 

36.04  -f  .16 

36.6  -3.6 

B 

48.59  +.16 

85l'6  -9.8 

• 

60.99  +.14{ 

18.8  -9.6 

46.81  +.U|  64.3  -u 

tt.9 

36.36 

.87 

33.1 

3.4 

48.76 

.90 

88.8 

9.7 

61.80 

.96 

14.7 

3.4 

46.37 

.19 

60.9    aL3 

19.9 

36.58 

.87 

39.9 

3.1 

43.96 

.93 

80.1 

9.6 

61.54 

.40 

11.4 

3.1 

46.59 

.95 

57j6    9.1 

U9.9 

37.00 

J» 

86.9 

9.7 

43.83 

.96 

17.7 

9.9 

68.01 

.51 

6.i 

9.7 

46.67 

.30 

54.7    %J 

Feb.    8.8 

37.51 

M 

84.5 

9.9 

43.51 

.99 

15.7 

1.9 

68J57 

.61 

5.9 

9.3 

47.19 

.94 

58.3   9.3 

18.8 

38.08 

.99 

83.6 

1.6 

43.80 

^ 

14.0 

1.4 

63.81 

.68 

3.9 

1.7 

47.55 

ja 

50.1    1.7 

38.8 

38.69 

.63 

31.3 

1.0 

44.11 

.31 

18.9 

0.9 

63.98 

.73 

85 

1.0 

47.93 

.30 

48.7    1.1 

Mar.  10.8 

39.33 

.64 

80.7  H).3 

44.48 

.31 

18.3 

-«.4 

64.6^ 

.76 

1.8  HB.4 

48.34 

.41 

47.9-0.5 

ao.7 

39.98 

.64 

30.7  +0.4 

44.74 

.31 

18.1  +«.9 

65.41 

.74 

1.8  +4).3 

48.74 

.41 

47.7  -WJ- 

30.7 

40.60 

.61 

81.4 

1.0 

45.05 

.30 

18.6 

0.7 

66.14 

.79 

8.4 

0.9 

49.14 

.40 

4&3    0.8 

Apr.    9.7 

41.30 

.67 

38.8 

1.6 

45.34 

.99 

13.5 

iJI 

66.83 

^ 

3.7 

IJt 

4<^J6a 

OB 

49.3    M 

19.7 

41.74 

J*l 

84.7 

9.9 

45.63 

.97 

14.9 

1.6 

67.47 

.00 

5.5 

9.1 

49.90 

.35 

51.0   1.0 

39.6 

43.38 

.44 

87.1 

9.6 

45.89 

.96 

16.8 

9.0 

68.03 

.80 

7.9 

^Jd 

50.83 

.39 

53.9   9.4 

May    9.6 

43.61 

.35 

30.0 

3.0 

46.13 

« 

18.9 

9.3 

68.50 

.48 

10.7 

9.9 

50.53 

Sir 

55.8   9.8 

19.6 

43.98 

.96 

33.1 

9.9 

46.33 

.19 

81.3 

9.6 

68.86 

.31 

13.7 

9.9 

60.78 

ja 

58.8   XI 

89.5 

43.13 

.16 

36.4 

3.4 

46.51 

.16 

83.9 

9.6 

69.11 

.19 

17.0 

3.4 

50.98 

.17 

61.9   3J 

June   8.5 

43.84  -f  .06 

39.9 

3.6 

46.65 

.19 

86.6 

9.7 

69.34  +.07 

30.4 

^4 

51.18 

.19 

65.3  3.4 

18.5 

43.85- 

-.04 

43.3 

3.4 

46.75 

.08 

89.3 

9.7 

69.34- 

"M 

83.9 

3.4 

51.81  +.06 

68.6   9.4 

36.5 

43.16 

.14 

46.7 

3.3 

46.80  +.04 

31.9 

9.6 

69.13 

.18 

87.8 

3.3 

51.84 

.00 

71.9   3.9 

July    8.4 

48.96 

.91 

49.9 

3.0 

46.83- 

-.01 

34.4 

9.4 

68.89 

.90 

30.4 

3.1 

51.80  • 

-.00 

75.1   3.1 

1B.4 

48.68 

.33 

58.8 

9.8 

46.79 

.06 

36.7 

9.9 

68.54 

.60 

33.4 

9.8 

51.11 

1 

.19 

7ai    9.8 

38.4 

43.30 

.49 

55.4 

9.4 

46.78 

.00 

38.7 

1.9 

68.09 

.80 

36.1 

9.5 

50.97 

.n 

80.8    9.5 

Aug.   7.4 

41.84 

.40 

57.6 

9.0 

46.61 

.13 

40.5 

1.6 

67.54 

.80 

38.3 

9.1 

50.76 

M  83.1    9.1 

17.3 

41.38 

.86 

59.4 

1.6 

46.46 

.16 

41.9 

1.3 

66.98 

.06 

40.8 

1.8 

50.58 

.97    85.0     1.7 

87,3 

40.74 

.60 

60.8 

1.1 

46.89 

.19 

43.0 

0.9 

66.88 

.79 

41.6 

1.9 

50.83 

.90 

86.6    IJ 

Sept.  6.3 

40.13 

.63 

61.6 

0.6 

46.09 

.91 

43.8 

0.6 

65*48 

.W 

48.5 

0.7 

49.91 

.33 

87.6   0.8 

16.3 

39.48 

.66 

68.0  +0.1 

45.88 

.99 

44.1  +«.9 

64.71 

.« 

48.9  +0.1 

49.58 

v9l 

88.3  40.9 

36.3 

38.83 

.64 

61.8  -0.4 

45.66 

.91 

44.1  H>.9 

63.93 

.78 

48.8  -0.4 

49.83 

.34 

88.3-4.9 

Oct.    6.3 

38.80 

.69 

61.0 

1.0 

45.45 

.90 

43.6 

0.6 

63.16 

.70 

43.3 

0.9 

48.89 

.33 

87.8    0.7 

16.3 

37.59 

.68 

59.8 

1.6 

45.86 

.18 

43.8 

1.0 

68.48 

.71 

41.0 

1.4 

48.56 

.31 

86.9    1.9 

36.1 

37.03 

.63 

58.1 

9.0 

45.09 

.16 

41.5 

1.4 

61.74 

.65 

39.4 

1.9 

48.87 

M 

85.4    1.7 

Nov.    5.1 

36.54 

.46 

55.8 

9.4 

44.95 

.19 

399 

1.8 

61.13 

.5^ 

37.8 

9.4 

48.01 

"m  83.5   9.1 

15.1 

36.13 

.36 

53.8 

9.8 

44.86 

.07 

38.0 

9.1 

60.61 

.47 

34.6 

9.8 

47.60 

.la  81.1    9J 

35.1 

35.88 

.96 

50.8 

3.9 

44.81  • 

-.0^ 

35.7 

9.4 

60.30 

.35 

31.7 

9.1 

47.65 

.19 

78.4    9J 

I>ee.    5.0 

35.61 

.16 

46.9 

3.4 

44.81  +.03 

33.3 

9.6 

59.91 

.99 

88.4 

3.4 

47.67  - 

-.06 

75.3    9.9 

15.0 

35.68- 

-.03 

43.4 

3.6 

44.86 

.08 

30.5 

9.8 

59.76- 

-.68 

85.0 

3.6 

47.55  +.09|  78.0    3.4  | 

85.0 

35.55-^.09 

«f9.o 

3.6 

44.96 

.19 

87.7 

9.8 

59.75  +.06 

81.4 

3.6 

47.60 

.0^  6a6    3.6 

34.9 

35.69  +.91 

36.3-3.6 

45.11  +.17 

84.9 

-9.8 

59.88  +.19 

17.8  -3.6 

47.73  +.15|  65.1  -3.4  1 
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APPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


M€ 

Solar 
Date. 


Jwn. 


Feb. 


0.0 

9.9 

19.9 

29.9 

8.9 


18.8 
88.8 
Mar.  10.8 
90.7 
30.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 


lane 


loJy 


29.6 

as 

18.5 

28.5 

8.4 


18.4 
28.4 
Aag.  7.4 
17.3 
27.3 

dept.  6.3 
16.3 
26J2 

Get.  6.2 
16.2 

96.1 

NoY.    5.1 

15.1 

25.1 


Dm. 


5.0 
15.0 
25.0 
36.0 


7*  Sagittarii. 


Bigbt 
AaoeniioQ. 


b     m 
17  58 


1.68  4-.90 

1.90     .94 

2.15  sn 
2.44  .30 
3.75    .38 


3.08 

3.4:1 

3.78 
4.13 

4.48 

4.82 

5.15 
5.47 
5.77 

6.04 


.34 
.35 
.35 
.35 
.35 

.34 
.39 

.31 

M 


6.28  .93 

6.S0  .19 

6.67  .15 

6.80  .11 

6.^  .06 

6.91  +.01 
6.90  -.04 
6.84  .06 
6.74  .19 
6.61     .15 


6.44 

6.26 
6.07 
5.88 
5.70. 


.17 
.19 
.19 
.18 
.16 


5.55  .13 
5.44  .09 
5.37  -.04 
5.35  +.0) 

5.39  .06 
5.48  .11 
5.62  .16 
5.81  •I-.91 


DeottnatlfOQ 


-30  25 


II 


29.7  40.4 

29.3  0.3 
29.0    0.3 

28.8  0^ 
28.6    0.1 

28.5  0.1 

28.4  40.1 
28.4  0.0 
28.3  0.0 
28.3    0.0 

28.3    0.0 

28.2  0.0 

28.3  0.0 

28.3  -4).l 

28.4  0.1 

28.6  0.9 

28.8  0.3 

29.2  0.3 

29.5  0.4 

29.9  0.4 

30.3  0.4 

30.8  0.4 

31.2  0.4 

31.6  0.9 

31.9  OJ 

32.1  -0.1 
32.1    0.0 

32.0  40.1 
31.8  0.3 
31.5    0.4 

31.1  0.5 

30.5  0.6 

30.0  0.6 

29.3  0.6 

28.7  0.6 

28.1  6.6 

27.6  0.5 

27.2  40.4 


pL^  Sagi^rii. 


▲Menalon. 


k     m 

16    6 


31.20  4.19 

31.39  .91 

31.62  .94 

31.88  .97 

32.17  .% 

32.47  .31 

32.78  .39 

33.10  .39 

33.43  .^ 

33.75  .39 


34.07 
34.38 
34.68 
34.96 
36.22 

35.46 
35.66 
35.83 
35.95 
36.04 


.31 
.30 

M 
Jtt 
.95 

J9 

.19 
.15 
.11 
.06 


36.08  4.09 
36.08  -.69 
36.03  .67 
.^5.94  .16 
35.82     .14 


35.67 
35.51 
35.33 
35.15 
3499 


.16 
.17 
.16 
.17 
.15 


34.85  .19 
34.74  .69 
34.67  -.05 
34.65     .66 

34.67  4.05 
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22.3  0.4 
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21.2  6.6 
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21.3 
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8 
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0.6 
9.4 


38.2  9J 
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39.7 
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APPABEMT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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38.8 
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40.54     .96 
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53.17    .95 
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29.6 
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11.0 
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40.77     .99 
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53.40    .91 
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53.59    .17 
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25  49.6 

6.6 

30.6    9.9 

41.15    .16 

38.2    1.1 

53.74     .13 
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28.5 

25  54.6 

3.6 

33.5    3.0 

41.29    .19 

37.3    1.0 

.  53.84     .06 
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25  56.6 
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41.38    .07 
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Aug.   7.4 

25  44.7 

8.3 
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52.97    .96 
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16.3 

51.5  +0.6 
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96.6  t03 
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16.6 
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40.46     .16 

.    32.9    0.9 

52.21     .94 

96.2    0.6 

26.2 
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14.1 

49.2    1.7 

40.31  .  .13 

33.1     0.3 

51.98    .99 
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Nov.   5.1 

33  37.5 

19.1 

47.2    9.9 

40.19    .10 

33.4    0.4 

51,77     .19 

94.0    LO 

15.1 

23  36.7 

9.6 

44.8    9.7 

40.11     .06 

33.8    0.4 

.    51.60     .15 

92.2    9.0 

25.1 

23   18.6 

6.6 

41.9    3.0 
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40.07  +.09 
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51.40  -.05 
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15.0 
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0.0 

35.4     3.4 

40.11     .06 

35.6    0.7 
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84.8    9.9 

25.0 
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3:i.  18.8 
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38.5  +3.3 

40.33  +.16 

37.2  -0.0 

51.49  +.11 

78.8 -Ml 
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0.4 

12.08 

.76 

3.8 

1.8 

51.3:1 

sei 

52.6 
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1.9 

51.60 

.96 
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0.5 
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19.6 
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0.0 

19.63 

.00 

22.4 

3J( 

54.41 

.13 

67.4 

9.9 

July    8.5 

40.18  +.05 

26.1 

9.9 

50.39 

.11 

40.0  -0.1 

19.55- 

-.15 

25.9 
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9.9 

18.5 
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34.40 

.30 

60.5 

0.4 

29.59 

.55 

34.2 

1.4 

49.21 

.69 

28.7 

1.5 

24.62 

•37 

20.0 

-^•^8 

20.8 

34.71 

.31 

60.0 

0.5 

30.16 

.59 

33.1 

0.8 

49.93 

.75 

27.6 

0.0 

24.90 

.98 

20.0  •HI.S  1 

30.8 

35.02 

.39 

59.4 

0.6 

30.76 

.61 

32.6 

-0.1 

50.70 

.78 

27.0-^1.9 

25.19 

J99 

20.3 

0.5 

Apr.    9.7 

35.34 

.39 

58.7 

0.7 

31.38 

.61 

32.8-HI.5 

51.48 

.78 

27.1  +0.4 

25.49 

.80 

21.0 

0^ 

19.7 

35.66 

.39 

57.9 

0.8 

31.98 

.59 

33.7 

1.9 

52.26 

.76 

27.8 

1.1 

25.79 

.80 

21.9 

1.1 

29.7 

35.96 

.39 

57.0 

0.9 

32.56 

.56 

35.1 

1.8 

53.00 

.79 

29.2 

1.6 

26.08 

J» 

23.2 

1.3 

May    9.7 

36.29 

.31 

56.1 

0.9 

33.10 

.51 

37.2 

9.3 

53.69 

.65 

31.1 

%M 

26.38 

M 

24.6 

IS 

19.6 

36.58 

.99 

• 

55.3 

0.0 

33.58 

.45 

39.7 

97 

54.30 

.57 

33.5 

9.6 

26.65 

SI 

26.3 

1.7 

39.6 

36.86 

JSfi 

54.4 

0.8 

34.00 

.38 

42.6 

3.1 

54.82 

.47 

36.4 

3.0 

26.91 

J96 

28.0 

1.8 

June    B.6 

37.12 

.94 

53.7 

0.7 

34.33 

.99 

45.8 

3.3 

55.24 

.36 

39  5 

3.9 

27.15 

set 

29.8 

1.8 

18.6 

37.34 

.90 

53.0 

0.6 

34.57 

.90 

49.3 

3.5 

55.54 

.94 

42.9 

8.5 

27.36 

.19 

31.7 

1.8 

28.5 

37.58 

.16 

52.4 

0.5 

34.72  +.10 

52.8 

3.6 

55.71  +.10 

46.5 

3.6 

27.53 

.15 

33.5 

1.8 

July    8.5 

37.66 

.19 

52.0 

0.4 

34.77 

.00 

56.4 

3.6 

55.75 . 

-.09 

50.1 

8.6 

37.66 

.11 

35.2 

1.7 

18.5 

37.76 

.08 

51.6 

0.3 

34.73- 

-.10 

60.0 

3.5 

55.66 

.15 

53.6 

3.5 

27.76 

.07 

36.8 

1.5 

28.5 

37.82  +.0^ 

51.4 

H).l 

34.58 

.10 

63.4 

3.3 

55.45 

.98 

67.1 

3.3 

27.80  +.00 

38.3 

1.4 

Aug.   7.4 

37.83- 

-.01 

51.3 

0.0 

34.34 

.9d 

66.6 

3.1 

55.11 

.40 

60.3 

3.1 

27.80- 

..08 

39.6 

IJi 

17.4 

37.79 

.06 

51.3 

0.0 

34.01 

.87 

69.5 

9.8 

54.66 

.50 

63.3 

9.8 

27.77 

.06 

40.7 

1.8 

27.4 

37.71 

.10 

51.4  r^.l 

33.61 

.44 

72.1 

9.4 

54  11 

.60 

66.0 

^.6 

27.69 

.60 

41.6 

0.8  < 

Sept.  6.3 

37.59 

.13 

51.5 

0.1 

33.14 

.50 

74.3 

9.0 

53.47 

.68 

68.3 

8.1 

37.58 

.18 

43.3 

0.8 

16.3 

37.45 

.15 

51.7 

0.1 

32.61 

.55 

76.1 

1.5 

52.76 

.74 

70.1 

1.6 

27.44 

.15 

42.8 

0.4 

26.3 

37.29 

.17 

51.8 

0.1 

32.04 

.58 

77.4 

1.0 

52.00 

.78 

71.5 

1.1 

27.29 

.16 

43.1 

40.8 

Oct.     6.3 

37.12 

.17 

52.0 

0.1 

31.45 

.00 

78.1  -^0.5 

51.20 

.81 

72.4 

0.6 

27.12 

.17 

43.2 

OwO 

16.2 

36.94 

.17 

52.1 

0.1 

30.86 

.50 

78.3 

0.0 

50.39 

.61 

72.7  +0.1 

26.96 

.16 

43.1-4»Ji;| 

26.2 

36.78 

.15 

52.2 

-0.1 

30.27 

.67 

78.0  -0.6 

49.58 

.79 

72.6 -0J» 

26.80 

.15 

42.8 

0.4; 

Nov.    5.2 

36.64 

.13 

52.2 

0.0 

29.71 

.54 

77.1 

1.1 

4a8i 

.75 

71,8 

1.0 

26.65 

.13 

42.3 

0.6 

15.2 

3(i.53 

.09 

52.3 

0.0 

29.20 

.48 

75.7 

1.7 

48.10 

.68 

70.5 

1.6 

26.54 

.10 

41.6 

0.8 

25.  J 

:^>.46 

.05 

52.3 

0.0 

28.75 

.41 

73.8 

9.9 

47.45 

.60 

68.7 

9.1 

26.46 

M 

40.8 

0.9 

Dec.    5.1 

36.42  - 

-.01 

52.3 

0.0 

28.38 

.:<3 

71.4 

9.6 

46.91 

.49 

66.4 

9.5 

26.41- 

-.03 

39.7 

1.1 

15.1 

36.44  +.03 

52.3 

0.0 

283)9 

.94 

68.6 

3.0 

46.47 

.37 

63.7 

9.9 

26.40  +.01 

38.6 

«r 

25.0 

36.49 

M 

52.3 

0.0 

27.90 

.14 
-.03 

65.5 

3.9 

46.16 

.94 

60.7 

8.8 

26.44 

.05 

37.3 

i.8 

35.0 

36.59 +.19|  62.3 

0.0 

27.81- 

62.1 

-8.4 

45.99- 

-.10 

57.4  -9.8 

26.51  +.66| 

36.0 

-1.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

tMar 
Date. 

K 

Aquile. 

-    7 

Aqoil*. 

a 

{ 

Aquiln. 
[Jiltair.) 

»e 

Draconis. 

1 

Atoentt 

i       iTlAellBf 

liiOD 

A. 

Aaoenaion. 

Dedlnatlwi 

Bight 

AMWBfliMI. 

DeeUnatloD 
North. 

Bigbt 
AMenalon. 

Deelination 
North, 

on. 

Soui 

ItoHk, 

h     m 

19  30 

o 

-7 

17 

ta     lu 

19  40 

+10  18 

h     m 

19  44 

o 

+8 

32 

h     m 

19  48 

+69  57 

Jan.     0.0 

a 
22.45  •f.oal 

44.6  -0.7 

8 

29.87  +.05 

68.7  -1.6 

52.23 +.06 

It 
58.1 

-1.6 

8 

30.17- 

-.90 

37.!3 

+3,1 

10.0 

22.04 

.19 

45.3 

6.7 

29.94 

.00 

67.'l     1.7 

62.30 

.00 

56.5 

1.6 

30.04- 

-.06 

34.0 

3.3 

20.0 

22.68 

.15 

45.9 

0.6 

30.05 

.13 

65.4     1.6 

52.41 

.19 

55.0 

1.5 

30.03  +.05 

30.7 

M 

30.0 

22.84 

.It) 

46.5 

0.5 

30.19 

.16 

63.8    1.5 

52.55 

.16 

53.5 

1.4 

30.14 

.17 

27.3 

3.3 

Feb.    8.9 

23.04 

.91 

47.0 

0.4 

30.37 

.10 

62.4    1.3 

52.72 

.19 

52.2 

1.9 

30.36 

.98 

24.1 

3.1 

18.9 

23.26 

JO 

47.4 

0.3 

30.57 

.91 

61.2    1.1 

52.92 

.91 

51.1 

1.0 

30.69 

.38 

21.1 

9.8 

28.9 

23.50 

J» 

47.5  -o.i 

30.79 

.94 

60.3    0.7 

53.14 

JM 

50.3 

0.7 

31.13 

.48 

18.5 

9.4 

Mar.  10.9 

23.76 

ST 

47.5  +0.9 

31.04 

J96 

59.8  -0.4 

53.39 

.96 

49.8  -0.3 1 

31.64 

.56 

16.4 

1.6 

20.8 

24.04 

M 

47.2 

0.4 

31.31 

.98 

59.6    0.0 

53.66 

.97 

49.6 

0.0 

32.23 

.09 

14.9 

1.9 

30.8 

24.33 

.30 

46.6 

0.6 

31.59 

.90 

50.7  +«.4 

53.94 

.99 

49.9  441.4 

32.87 

.66 

14.0  -H).6 

Apr.    9.8 

24.63 

.30 

45.9 

0.8 

31 .69 

.30 

60.3    0.8 

54.23 

.30 

50.5 

0.8 

33.54 

.68 

13.7  -0,1 

19.7 

24.94 

.31 

44.9 

1.0 

32.19 

.30 

61.3    1.1 

54.53 

.30 

51.4 

1.1 

34.22 

.68 

14.1 

0.7 

29.7 

25.24 

.30 

43.8 

1.9 

32.49 

.30 

62.6    1.5 

":  54.83 

.30 

52.7 

1.4 

34.89 

.66 

15.1 

1.3 

Maj    9.7 

25.54 

.30 

42.5 

1.3 

32.79 

.99 

64.2    1.7 

55.13 

.90 

54.3 

1.7 

35.53 

.69 

16.7 

1.9 

19.7 

25.83 

.98 

41.2 

1.4 

33.07 

.98 

66.0     1.9 

55.42 

.98 

56.1 

l.O' 

36.12 

.56 

18.9 

M 

29.6 

26.11 

.96 

39.7 

1.4 

3.3.34 

.96 

68.0    9.1 

55.70 

J» 

58.1 

9.0 

36.64 

.48 

21.5 

9.8 

June    8.6 

26.36 

.94 

38.3 

1.4 

33.59 

.93 

70.2    9.9 

55.95 

.94 

60.2 

9.1 

37.08 

.40 

24.5 

3.9 

18.6 

26.58 

.91 

36.9 

1.3 

33.81 

.90 

72.4    9.9 

56.17 

.91 

62.4 

9.1 

37.43 

.30 

27.8 

3.4 

28.6 

26.77 

.17 

35.6 

1.3 

33.99 

.17 

74.6    9.9 

56.36 

.17 

64.5 

9.1 

37.68 

.90 

31.3 

3.6 

July    8.5 

26.92 

.13 

34.4 

1.1 

34.14 

.13 

76.7    9.1 

56.52 

.13 

66.6 

9.0 

37.83  +.00 

34.9 

X7 

18.5 

27.03 

.00 

33.4 

1.0 

.84.25 

.08 

78.8    9.0 

56.63 

.00 

68.6 

1.9 

37.86- 

-.09 

38.6 

3.6 

28.5 

27.09 +.04 

32.5 

0.8 

34.31  +.04 

80.7     1.8 

56.70  +.04 

70.4 

1.7 

37.78 

.13 

42.2 

3.5 

Aug     7.4 

27.11 

.00 

31.7 

0.7 

34.32 

.00 

82.4     1.6 

56.72 

.00 

72.1 

1.6 

37.60 

.94 

45.7 

8.4 

17.4 

27.09- 

-.04 

31.1 

0.5 

34.30- 

-.05 

8.3.9     1.4 

56.70- 

-.04 

73.5 

1.3 

37.31 

.34 

48.9 

3.1 

27.4 

27.03 

.oe 

30.6 

0.4 

34.23 

.00 

85.2     1.9 

56.64 

.08 

74.3 

1.1 

36.93 

.49 

51.9 

9.8 

Sept.  6.4 

26.93 

.11 

30.3 

0.3 

34.13 

.19 

86.3    0.0 

56.54 

.11 

75.8 

0.9 

36.46 

.50 

54.6 

9.5 

16.3 

26.80 

.14 

30.1 

+0.1 

34.00 

.14 

87. 1     0.7 

56.41 

.14 

7(5.5 

0.6 

35.93 

.57 

56.8 

9.0 

26.3 

26.65 

.16 

30.0 

0.0 

33.84 

.16 

87.6    0.4 

56.27 

.16 

77.1 

0.4 

35.33 

.69 

58.0 

1.6 

Oct.     6.3 

26.49 

.16 

30.1  -0.1 

33.67 

.17 

87.9  +0.3 

56.10 

.17 

77.3  +0.9 

34.70 

.65 

59.9 

1.1 

16.3 

26.32 

.16 

30.2 

0.9 

33.50 

.17 

87.9  -«.l 

55.93 

.17 

77.4  -4).l 

34.04 

.66 

60.7  -0.5  1 

26.2 

26.17 

.15 

30.4 

0.3 

33.34 

.16 

87.7    0.4 

55.77 

.16 

77.1 

0.3 

33.38 

.65 

61.0 

0.0 

Nov.    5.2 

26.03 

.13 

30.7 

0.4 

33.18 

.14 

87.1     0.6 

55.62 

.14 

76.7 

0.6 

32.74 

.63 

60.7  -fO.6  1 

15.2 

25.91 

.10 

31.1 

0.4 

33.05 

.13 

86.4    0.9 

55.49 

.19 

76.0 

0.8 

32.13 

.59 

5{).8 

1.1 

25.1 

25.83 

.07!  31.6 

0.5 

32.95 

.08 

85.4     1.1 

55.39 

.06 

75.0 

1.0 

31.56 

.53 

58.4 

1.7 

llec.    5.1 

25.78- 

-.03 

32.2 

0.6 

32.88 

.05 

84.2    1.3 

55.32- 

-.06 

73.9 

1.9 

31.07 

.45 

56.5 

9.9 

15.1 

25.77  +.01 

32.8 

0.6 

32.85  - 

-.01 

82.8    1.5 

55.29- 

-.01 

72.6 

1.4 

30.66 

.36 

54.0 

9.6: 

25.1 

25.80 

.06 

33.5 

0.7 

32.86  +.09 

81.2    1.6 

55.30  +.09 

71.2 

1.5 

30.35 

J96 

512 

3.0 

35.0 

25.87  +.od 

34.2  -0.7 1 

32.90  +.07 

79.6  -1.7 

55.34  +.06 

69.6 

-1.6 

30.15- 

-.13 

48.1 

+3.9 

314 


FIXED  STARS,  1879. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0Aq 

ailie. 

T 

Aqttila. 

a*  Capricorni. 

•i 

c  Cephet. 

Solar 
Date. 

Bight 
AMenaioii. 

DeoHnatlon 
NortK 

Bight 
Aaocnaiim. 

Deoliaatton 
NwiK, 

Bight 
AaoeneloD. 

DeeUnation 
AmM. 

Bight 
Aaoenaion. 

DecUnatfaa 
JTortt. 

h     m 

19  49 

o 

+6 

6 

h     m 

19  58 

O            1 

+6  56 

h 

20  ] 

m 
11 

-W  54 

h 

20 

m 
12 

+77  20 

Jan.     0.1 

a 
21.66  •f.os 

lo'o 

-1.4 

8 

13.27  +.04 

14.6 

-1.4 

s 
20.08  +.04 

70"4  -0.3 

49.03 

-.48 

52.0-9.9 

10.0 

21.73 

.00 

17.6 

1.4 

13.32 

.06 

13.1 

1.4 

20.14 

.08 

70.6 

0.9 

48.65 

M 

48.9 

3.9 

30.0 

21.83 

.112 

16.2 

1.4 

13.42 

.11 

11.7 

1.4 

20.23 

.11 

70.8 

0J2 

48.47 

-U» 

45.7 

3.S 

30.0 

21.97 

.15 

14.8 

1.3 

13.55 

•14 

10.4 

1.3 

20.36 

.14 

71.0  -0.1 

48.47  +.10 

42.4 

3.3 

Feb.    8.9 

22.14 

.16 

13.6 

1.1 

13.70 

.17 

9.2 

1.1 

20.52 

.17 

71.0 

0.0 

48.66 

iB 

39.1 

3.91 

18.9 

22.33 

.SI 

12.6 

0.9 

13.89 

M 

8.2 

0.9 

20.71 

JW 

70.9  +«JB 

49.03 

.46 

36.0 

9.9 

28.9 

22.56 

JS3 

11.9 

0.6 

14.11 

jao 

7.4 

0.6 

20.93 

JU 

70.6 

0.3 

49.58 

.63 

33.3 

9.6 

Mar.  10.9 

22.80 

J» 

11.5-0.3 

14.34 

j» 

7.0-0.3 

21.17 

.95 

70.2 

0.5 

50*28 

.77 

30.9 

9.1 

20.8 

23.06 

sn 

11.4  40.1 

14.60 

sn 

6.9  +0.1 

21.43 

.97 

69.5 

0.7 

51.10 

.88 

29.0 

\M 

30.8 

23.34 

M 

11.6 

0.4 

14.88 

J96 

7.1 

0.4 

21.71 

M 

68.7 

0.9 

52.02 

.96 

27.8 

\A 

Apr.    9.8 

23.63 

j» 

12.3 

0.8 

15.17 

.99 

7.7 

0.8 

22.01 

.30 

67.7 

1.1 

53.01 

1.01 

27.1 

•^.9 

J  9.8 

23.93 

.30 

13.2 

1.1 

15.46 

.30 

8.7 

1.1 

22.31 

.31 

66.6 

1.9 

54.03 

1.09 

27.1  +0.3  1 

89.7 

24.23 

.80 

14.5 

1.4 

15.77 

.30 

9.9 

1.4 

22.63 

.39 

65.3 

1.3 

55.04 

1.00 

27.7 

0.9 

May    9.7 

24.53 

.30 

16.0 

1.6 

16.07 

.30 

11.5 

1.7 

22.94 

.31 

64.0 

1.4 

56.02 

.95 

29.0 

1.5 

19.7 

24.82 

.96 

17.7 

1.8 

16.36 

.99 

13.2 

1.9 

23.25 

.31 

62.6 

1.4 

56.94 

.88 

30.8 

9.1 

29.6 

25.10 

.97 

19.6 

1.9 

16.64 

.97 

15.2 

9.0 

23.55 

.99 

61.2 

1.4 

57.77 

.78 

33.1 

9.5 

June   8.6 

25.35 

.S4 

21.6 

9.0 

16.90 

.95 

17.2 

9.1 

23.84 

Ji7 

59.9 

1.3 

58.47 

.64 

35.8 

9.9 

18.6 

25.58 

JUl 

23.6 

9.0 

17.13 

.99 

19.3 

9.1 

24.10 

.94 

58.6 

1.9 

59.05 

.90 

38.9 

3.9 

28.6 

25.78 

.18 

25.7 

9.0 

17.34 

.16 

21.4 

9.1 

24.33 

.91 

57.4 

1.1 

59.47 

.34 

42.2 

3.5 

July    8.5 

25.93 

.14 

27.6 

1.9 

17.50 

.14 

23.4 

9.0 

24.52 

.17 

56.4 

0.9 

59.73 

.18 

45.8 

3.6 

18.5 

26.05 

.00 

29.5 

1.8 

17.63 

.10 

25.4 

1.9 

24.67 

.13 

55.5 

0.8 

59.83  +.01 

49.4 

3.7 

28.5 

26.12 

.05 

31.2 

1.6 
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3.8 

29.66 

.19 

24.0 

1.8 

26.93 

.17 

64.8 

8.7 

22.28 

.14 

57.2 

0.8 

97.5 

13.88  +.03 

26.9 

3.8 

29.76 

.08 

25.7 

1.6 

27.06  +.0^ 

68.5 

3.7 

22.40 

.09 

56.6 

0.5 

Sept.  6.5 

13.84- 

-.11 

30.7 

3.8 

29.81  +.04 

27.1 

1.4 

27.10 

.00 

72.2 

3.7 

22.47 

.06 

56.2 

0.3 

16.5 

13.66 

JM 

34.5 

3.6 

29.83 

.00 

28.4 

1.1 

27.06- 

-.08 

75.8 

3.5 

22.50  +.01 

56.0  +0.1 

26.4 

13.37 

.36 

38.0 

3.4 

29.81- 

-.04 

29.4 

0.9 

26.95 

.15 

79.2 

3.3 

22.49- 

-.03 

56.0  -0.1 

Oct.     6.4 

12.95 

.47 

41.3 

3.1 

29.76 

.07 

30.2 

0.6 

26.76 

.99 

82.4 

3.0 

22.45 

.06 

56.3 

0.3 

16.4 

12.42 

.57 

44.3 

9.8 

29.68 

.09 

30.7 

0.4 

26.50 

.98 

85.3 

9.7 

22.38 

.06 

56.6 

0.4 

96.3 

11.81 

M 

46.9 

9.4 

29.58 

.11 

31.0  +9.9 

26.19 

.34 

87.8 

9.3 

22.29 

.10 

57.1 

0.5 

Not.   5.3 

11.11 

.78 

49.0 

1.9 

29.46 

.19 

31.0 

0.0 

25.83 

.38 

89.8 

1.8 

22.18 

.11 

57.7 

0.6 

15.3 

10.36 

.78 

50.6 

1.3 

29.34 

.19 

30.9  -0.9 

25.44 

.41 

91.4 

1.3 

22.06 

.19 

58.3 

0.6 

95.3 

9.57 

.80 

51.7 

0.8 

29.22 

.19 

30.5 

0.4 

25.02 

.43 

92.4 

0.7 

21.94 

.19 

58.9 

0.6 

Dee.    5.2 

8.76 

.81 

52.1 

-K».l 

• 

29.10 

.11 

30.0 

0.6 

24.58 

.44 

92.8  -H).! 

21.83 

.11 

59.6 

0.6 

15.2 

7.95 

.79 

51.9  -0.5 

28.99 

.10 

29.3 

0.8 

24.15 

.43 

92.6-0.5 

21.72 

.10 

60.1 

0.6 

25.2 

^19 

.74 

51.2 

1.1 

28.89 

.09 

28.4 

0.9 

23.73 

.41 

91.9 

1.0 

21.62 

.00 

60.7 

0.5 

35.9 

6.47- 

-UJ7 

49.8 

-1.7 

28.81- 

-.07 

27.4 

-l.'l 

23.34- 

-.37 

90.5 

-1.6 

21.54- 

-.07 

61.1 

-0.4 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Majui 

a  Piscis  Australia. 
(Famalhaut.) 

a  Pegaai. 
(Markab.) 

•o 

Cephei. 

9  Piacium. 

I 

Bolar 
Date. 

Bight 
Aaoenaion. 

DecliJiatloii 
South, 

Bight 
Ascenaion. 

DeolinatifiD 
North, 

Bight 
Aaoenslon. 

DecUnatloD 
North. 

Bight 
Aaoeaalon. 

Dedlnatloo 
North. 

li     m 

22  50 

-30 

15 

h     ID 

22  58 

+14  83 

li     m 

23  13 

467  26 

A     m 

23  21 

O            f 

+5  42 

Jan.     0.2 

58.11- 

-.10 

52.7  40.3 

44.23- 

-.09 

25a 

-1.0 

38.47- 

-.44 

78.8 

-1.0 

8 

50.18- 

-.09 

59^0 

-0.7 

10.2 

58.02 

.08 

52.2 

0.6 

44.14 

.06 

24.0 

1.1 

38.05 

.41 

77.6 

1.5 

50.09 

.08 

58.2 

0.8 

20.1 

57.95 

.05 

51.5 

0.8 

44.08 

.06 

22.8 

1.9 

37.66 

.38 

75.8 

9.0 

50.02 

.07 

57.4 

0.8 

30.1 

57.92- 

-.03 

50.5 

1.1 

44.03 

.03 

21.6 

1.9 

37.34 

.99 

73.5 

9.4 

49.96 

.05 

56.6 

0.8 

Feb.    9.1 

57.91  +.01 

49.3 

1.3 

44.01  • 

-.01 

20.4 

1J2 

37.09 

.91 

70.9 

9.7 

49.93^ 

-.08 

55.9 

0.7 

19.1 

57.93 

.04 

47.8 

1.6 

44.02  +.09 

19.2 

1.1 

36.92 

.19 

68.1 

9.9 

49.92 

.00 

55.2 

0.5 

Mar.    1.0 

57.99 

.07 

46.1 

1.8 

44.05 

.06 

18.2 

0.9 

36.85- 

-.09 

65.1 

3.0 

49.93  +.03 

54.8 

0.4 

ll.O 

58.08 

.11 

44.2 

9.0 

44.13 

.09 

17.4 

0.7 

36.88  +.09 

62.1 

9.9 

49.99 

.07 

54.5  -0.3 

21.0 

58.21 

.15 

42.2 

9.1 

44.24 

.13 

16.9 

0.4 

37.02 

.19 

59.3 

9.8 

50.07 

.10 

54.5  40.1 

30.9 

58.38 

.10 

40.0 

9.9 

44.38 

.17 

16.6  -0.1 

37.27 

.39 

56.6 

9.5 

50.20 

.14 

54.7 

0.4 

Apr.    9.9 

58.58 

.99 

37.7 

9.3 

44.57 

.90 

16.6  +0.9 

37.61 

.39 

54.4 

9.1 

50.36 

.18 

55.2 

0.6 

19.9 

58.82 

.96 

35.4 

9.3 

44.79 

.94 

17.1 

0.6 

38.04 

.47 

52.5 

1.6 

50.55 

.91 

56.0 

OJI 

29.9 

59.10 

.99 

33.1 

9.3 

45.04 

.97 

17.8 

0.9 

38.55 

.54 

51.1 

1.1 

50.78 

.95 

57.1 

1.9 

May    9.8 

59.40 

.39 

30.8 

9.9 

45.33 

.99 

18.9 

1.3 

39.12 

.60 

50.3  -0.5 

51.05 

.98 

58.4 

lA 

i9.8 

59.73 

.34 

28.6 

9.1 

45.63 

.31 

20.3 

1.6 

39.74 

.63 

60.0 

0.0 

51.33 

.30 

60.0 

1.7 

29.8 

60.08 

.35 

26.5 

9.0 

45.94 

,39 

22.0 

1.8 

40.39 

.65 

50.4 

40.6 

51.64 

.31 

61.8 

1,9 

June   8.8 

60.43 

.35 

24.7 

1.6 

46.27 

.39 

24.0 

9.1 

41.04 

M 

51.3 

1.9 

51.95 

.39 

63.8 

9U» 

18.7 

60.78 

.35 

23.0 

1.5 

46.59 

.39 

26.1 

9.9 

41.69 

.64 

12.7 

1.7 

52.27 

.38 

65.9 

9.1 

28.7 

61.13 

.34 

21.7 

1.9 

46.91 

.31 

28.4 

9.3 

42.32 

.60 

54.7 

S.9 

52.59 

.31 

68.0 

9.1 

July    8.7 

61.4^ 

.31 

20.7 

0.9 

47.20 

.99 

30.7 

9.4 

42.90 

.55 

57.1 

9.6 

52.89 

.90 

70.2 

9.1 

lae 

61.76 

.9B 

20.0 

0.5 

47.47 

.96 

33.1 

9.3 

43.42 

.49 

59.9 

3.0 

53.18 

.97 

72.3 

9.0 

28.6 

62.02 

.95 

19.6  40.9 

47.71 

.99 

35.4 

9.3 

43.88 

.49 

63.0 

3.3 

53.43 

•94 

74.2 

IJ9 

Aug.  7.6 

62.25 

.90 

19.6  -0.9 

47.02 

.18 

37.7 

9.9 

44.26 

.34 

66.4 

3.5 

53.65 

« 

.90 

761 

1.7 

17.6 

62.43 

.16 

19.9 

0.5 

48.08 

.14 

39.8 

9.0 

44.56 

M 

70.0 

3.6 

53.84 

.16 

77.7 

1.6 

27.5 

62.56 

.11 

20.6 

0.8 

48.20 

.10 

41.7 

1.6 

44.78 

.17 

73.7 

3.7 

53.98 

.19 

T9.2 

1.3 

Sept.  6.5 

62.65 

.06 

21.5 

1.0 

48.29 

.06 

43.4 

1.6 

44.90  +.06 

77.4 

3.7 

54.08 

.06 

80.5 

l.I 

16.5 

62.68  +.01 

22.6 

1.9 

48.33  +.09 

45.0 

1.4 

44.94- 

-.01 

81.1 

3.6 

54.15 

.06 

81.5 

0.9 

26.5 

62.67  - 

-.03 

23.8 

1.3 

48.33- 

-.01 

46.2 

1.9 

44.89 

.00 

84.7 

3.5 

54.18  +.01 

82.3 

0.7 

Oct.     6.4 

62.62 

.07 

25.2 

1.4 

48.30 

.05 

47.3 

0.9 

44.75 

.17 

881 

3.3 

54.17- 

-.09 

82.8 

0.4 

16.4 

62.53 

.10 

26.6 

1.4 

48.23 

.07 

48.1 

0.7 

44.55 

.94 

91.2 

3.0 

54.13 

.06 

83.1  40.9  1 

26.4 

62.42 

.19 

27.9 

1.3 

48.15 

.09 

48.6 

0.4 

44.27 

.31 

94.0 

9.6 

54.07 

.07 

83.3 

0.0    1 

Nov.   5.3 

62.28 

.14 

29.1 

1.1 

48.05 

.11 

48.9  40.1 

43.94 

.36 

96.4 

9.9 

63.99 

.00 

83.2-0.1  1 

15.3 

62.14 

.15 

30.2 

0.9 

47.94 

.19 

48.9  -0.1 

43.55 

.4.' 

98.3 

1.7 

S3.89 

.10 

83.0 

0.3 

25.3 

61.99 

.15 

31.0 

0.7 

47.82 

.19 

48.7 

0.3 

43.13 

.44 

99.7 

1.1 

53.78 

.11 

82.6 

0.4 

Dec.    5.3 

61.84 

.14 

31.6 

0.5 

47.70 

.19 

48.2 

0.5 

42.68 

1 
.46 

100.6  40.6 

BUS 

.11 

82.1 

0.6 

15.2 

61.70 

.13 

31.9  -0.9 

47.58 

.11 

47.6 

0.7 

42.21 

.47 

100.9 

0.0 

53.57 

.11 

81.4 

0.7 

25.2 

61.57 

.19 

32.0  40  1 

47.47 

.10 

46.7 

0.9 

41.75 

.46 

100.5  -0.6 

53.46 

.18 

80.7 

0.8 

35.2 

61.47- 

-.10 

31.7  40.4 

47.38- 

-.09 

45.7  - 

-1.1 

41.30- 

-.43 

99.6- 

-1.9 

53.36- 

^ 

79.9- 

-03 

I 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASmNGTON. 

c 

Piacium. 

**xCephei. 

''Groombridge  4163. 

w 

Piflcium. 

Mean 
8olar 
Date. 

« 

1 

• 

Sight 
Asoenaion. 

DeoUnatioii 
North. 

Bight 
Aaoeoaion. 

DecUnation 
N<frth. 

Bight 
Afloenaioii. 

DeelinAtioii 
North. 

Bight 
Aacenaioii. 

DeoUnAtioD 
North. 

h     m 

23  33 

+4 

58 

h     m 

23  34 

+76  57 

h 

23  1 

m 

\8 

+73 

14 

h     m 

23  53 

O             1 

^    11 

Jan.     0.3 

44.14 . 

-.10 

2o!!2-0.8 

8 

21.11- 

-.85 

49.4  -0.5 

56.43- 

•.66 

36.5  H).4 

6.49- 

-.16 

43.'4  -6.7 

10.2 

44.05 

.08 

19.4 

0.8 

20.28 

.80 

48.6 

1.1 

55.78 

.64 

35.8 

1.0 

6.39 

.00 

42.6    0.8 

20.2 

43.96 

.07 

18.7 

0.8 

19.51 

.73 

47.1 

1.7 

55.17 

.50 

34.5 

1.6 

6.30 

.06 

41.9    0.8 

30.1 

43.90 

.05 

17.9 

0.7 

18.83 

.69 

45.2 

9.9 

54.62 

.51 

32.7 

9.1 

6.22 

.07 

41.1     0.7 

Feb.    9.] 

43.86 

.03 

17.2 

0.6 

18J38 

.40 

42.8 

9.6 

54.15 

.41 

30.4 

9.5 

6.16 

.05 

40.4    0.7 

19.1 

43.84- 

-.01 

16.6 

0.5 

17.86 

.34 

40.0 

9.9 

53.80 

.30 

27.8 

9.8 

6.12- 

-.08 

39.8    0.5 

Mar.    1.0 

43.85  +.QS 

16.2 

0.3 

17.61  • 

-.17 

37.1 

3.0 

53.56 

.16 

24.9 

3.0 

6.11 

.00 

39.4    0.4 

1 1.0 

43.89 

.06 

16.0  -0.1 

17.53  +.01 

34.0 

3.1 

53.47  ■ 

-.09 

21.9 

3.0 

6.13  +.04 

39.1  -0.9 

21.0 

43.96 

.09 

16.0  -H).! 

17.64 

.90 

30.9 

3.0 

53.52  +.19 

189 

3.0 

6.19 

.07 

39.0    0.0 

31.0 

44.07 

.13 

16.2 

0.4 

17.93 

.38 

28.0 

9.8 

53.72 

.97 

16.0 

9.8 

6.28 

.11 

39.2  +0.3 

Apr.    9.9 

44.22 

.17 

16.7 

0.7 

18.39 

.54 

25.4 

9.5 

54.06 

.41 

13.3 

9.5 

6.41 

.15 

39.6    0.6 

19.9 

44.41 

.91 

17.6 

0.9 

19.01 

.69 

23.1 

9.1 

54.54 

.54 

11.0 

9.1 

6.58 

.19 

40.3    0.9 

29.9 

44.G4 

.94 

18.6 

1.9 

19.77 

.89 

21.3 

1.6 

55.13 

.65 

9.1 

1.6 

6.79 

.33 

41.3    1.1 

May    9.9 

44.89 

.97 

20.0 

1.5 

20.64 

.99 

20.0 

1.0 

55.83 

.74 

7.7 

1.1 

7.03 

.36 

42.6    1.4 

19.8 

46.17 

.99 

21.6 

1.7 

21.60 

.99 

19.3  -0.5 

56.60 

.8! 

0.9  -0.6 

7.31 

.98 

44.1     1.6 

29.8 

45.47 

.31 

23.4 

1.9 

22.62 

1.04 

19.1  -W.! 

57.43 

.85 

6.6 

0.0 

7.60 

.30 

45.9    1.8 

June    8.8 

45.79 

.38 

25.4 

9.0 

23.67 

1.05 

19.5 

0.7 

58.30 

.87 

6.9  •fO.6 

7.91 

.39 

47.8    9.0 

18.7 

46.11 

.39 

27.4 

0.1 

24.71 

1.03 

20.5 

1.3 

59.17 

.87 

7.7 

1.1 

8.23 

.36 

49.8    9.1 

28.7 

46.43 

.31 

2J).5 

9.1 

25.72 

.99 

22.0 

1.8 

60.02 

.84 

9.1 

1.7 

8.56 

.39 

51.9    9.1 

July    8.7 

46.74 

.30 

31.6 

9.1 

26.68 

.99 

24.0 

9.3 

60.84 

.79 

11.0 

9.1 

8.87 

.31 

54.0    9.1 

18.7 

47.03 

.98 

33.7 

9.0 

27.56 

•.83 

26.5 

9.7 

61.60 

.73 

13.4 

9.6 

9.17 

J» 

56.1     9.0 

28.6 

47.29 

.95 

35.6 

1.9 

28.34 

.79 

29.4 

3.1 

62.29 

.65 

16.2 

9.9 

9.44 

.96 

58.1    1.9 

Aug    7.6 

47.52 

ja 

37.4 

1.7 

29.00 

.60 

32.6 

3.3 

62.89 

.55 

19.3 

3.9 

9.69 

.93 

59.9    1.8 

17.6 

47.72 

.18 

S9.1 

1.5 

29.54 

.47 

36.1 

3.6 

63.39 

.45 

22.6 

3.5 

9.90 

.19 

61.6    1.6 

27.6 

47.87 

.14 

40.5 

1.3 

29.95 

.33 

39.7 

3.7 

63.78 

.34 

26.2 

3.7 

10.07 

.15 

63.1     1.4 

Sept.  6.5 

47.99 

.10 

41.6 

1  1 

30.21 

.19 

43.5 

3.8 

64.06 

.99 

29.9 

3.7 

10.20 

.19 

64.4    IJi 

16.5 

48.07 

.06 

42.6 

0.8 

30.32  +.04 

47.3 

3.8 

64.23  +.11 

33.7 

3.8 

10.30 

.08 

65.4    0.9 

26.5 

48.1 1  +.03 

43.3 

0.6 

30.30- 

-.10 

51.1 

3.7 

64.28-= 

-.01 

37.5 

3.7 

10.36 

.04 

66.2    0.7 

Oct.     6.4 

48.11- 

-.01 

43.8 

0.4 

30.13 

.94 

54.8 

3.6 

64.21 

.19 

41.1 

3.6 

10.39  +.01 

66.8    0.5 

16.4 

48.09 

.04 

44.1  +0.3 

29.83 

.37 

58.3 

3.3 

64.04 

.03 

44.6 

3.4 

10.38  - 

-.09 

67.1    0.9 

26.4 

48.03 

.06 

44.2 

0.0 

29.40 

.49 

61.5 

3.0 

63.76 

.33 

47.8. 

3.1 

10.34 

.05 

67.3  +0.1 

Not.    5.4 

47.96 

.08 

44.1  -0.9 1 

28.85 

.60 

64.3 

9.6 

63.38 

.« 

50.7 

9.7 

10.29 

.07 

67.3  -0.1 

15.3 

47.87 

.09 

43.8 

0.3 

28.20 

.69 

66.8 

9.9 

62.92 

.50 

53.2 

9.9 

10.21 

.08 

67.1    0.3 

25.3 

47.78 

.10 

43.4 

0.5 

27.47 

.77 

68.7 

1.7 

62.38 

.57 

55.2 

1.7 

10.12 

.09 

66.7    0.4 

Dec.    5.3 

47.67 

.11 

42.9 

0.6 

26.67 

.83 

70.1 

l.l 

61.78 

.69 

56.6 

1.9 

10.02 

.10 

66.2    0.5 

15.3 

47.57 

.11 

42.2 

0.7 

2.5.82 

.86 

70.9  +0.5 

61.14 

.65 

57.5  +0.6 1 

992 

.10 

65.6    0.6 1 

25.2 

47.46 

.10 

41.5 

0.7 

24.96 

.86 

71.0  -6.1 

60.48 

.67 

57.8 

0.0 

9.81 

.10 

64.9    0.7 

35.2 

47.36- 

-.10 

40.7  -0.8 1 

24.11- 

-.84 

70.6  -0.7 

59.82- 

-.65 

57.5  -0.6 1 

9.71- 

-.10 

64.2  -0.7 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dttte. 

i8r9. 

AJPPAKENT  RIGHT 

APPARENT 

Honrly  Motion, 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi' 

Sidei^al 

ASCENSION. 

DECLINATION. 

Mean 

Right 

Aflcen- 

■ion. 

Noon. 

diameter 

at 

Apparent 

Koon. 

Time  of 
Semid. 
pawins 
Merld. 

Sidereal  Time' 

of  Moan 

Noon. 

1 

Mean  Kouu. 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
'Noon. 

Decli- 
nation. 

h    m     8 

8 

0         f       II 

^'.6 

8 

«      Lf 

m     8 

/    li 

m    8 

h  m     8 

Jan.  1 

18  47  45.53 

46.24 

-23    0    7.4 

11.036 

+12.57 

■1.  3  51.32 

1618.40 

1  11.08 

18  43  54J27  . 

2 

18  52  10.21 

11.02 

22  54  51.5 

50.5 

11.021 

13.72 

4  19.47 

18.40 

11.04 

18  47  50.83  . 

3 

18  56  34.51 

35.41 

22  49    8.3 

7.1 

11.004 

14.86 

4  47.23 

18.40 

10.99 

18  51  4739 

4 

19    0  58.51 

59.39 

22  42  57.9 

56.5 

10.986 

15.99 

5  14.58 

18.40 

10.93 

18  55  43.94 

5 

19    5  21.88 

22.94 

22  36  20.6 

19.0 

10.968 

17.11 

5  41.48 

18.38 

10J&7 

18  59  40.50 

6 

19    9  44i^ 

46.03 

22  29  16.5 

14.6 

10.949 

18.22 

6    7.92 

18.36 

10.81 

19   9  37.06 

7 

19  14    7.41 

863 

22  21  45.8 

43.7 

10.928 

19.32 

6  33.89 

18.33 

10.75 

19    7  33.62 

8 

19  18  29.43 

30.72 

22  13  48.8 

46.4 

10.906 

20.42 

6  59.36 

18.30 

10JB» 

19  11  30.18 

9 

19  22  50.93 

52.29 

22    5  25.6 

22.9 

10.884 

21.50 

7  24.32 

18.26 

10.60 

1915  26.74 

10 

19  27  11.88 

13.31 

21  56  36.6 

33.5 

10.861 

22.57 

7  48.72 

18.21 

10.52 

19  19  23ie9 

1 

11 

19  31  32.27 

33.77 

21  47  21.9 

18.5 

10.837 

23.63 

8  12.55 

18.16 

10.44 

19  23  1985 

12 

19  35  52.07 

53.64 

21  37  41.7 

:«.! 

10.812 

24.69 

8  35.80 

18.11 

10.36 

19  27  16.41 

13 

19  40  11.27 

12.90 

21  27  36.4 

32.5 

10.786 

25.73 

8  58.44 

18.05 

10.23 

19  31  12.97 

14 

19  44  2!).85 

31.54 

21  17    6.2 

1.9 

10.760 

26.76 

9  20.46 

17.98 

10.19 

19  35    9.5S 

15 

19  48  47.79 

49.54 

21     6  11.5 

6.9 

10.733 

27.78 

9  41.86 

17.90 

10.10 

19  39   6.08 

16 

19  53    5.07 

6.88 

20  54  52.4 

47.5 

10.706 

28.79 

10    2.59 

\7J&2 

10.00 

19  43   2j63 

17 

19  57  21.68 

23.54 

20  43    9.3 

4.0 

10.677 

29.79 

10  22.64 

17.74 

9.90 

19  46  59.19 

18 

20    1  37.58 

39.49 

20  30  62.4 

56.8 

10.648 

30.77 

10  41.98 

17.65 

9m 

19  50  55.75 

1{) 

20    5  52.77 

54.73 

20  18  32.3 

26.4 

10.617 

31.73 

11     0.60 

17.56 

9.70 

19  54  52.31 

30 

20  10    7.23 

9.24 

20    5  39.2 

32.9 

10.586 

32.68 

11   18.51 

17.46 

9.59 

19  58  48.87 

21 

20  14  20.94 

22.99 

19  52  23.5 

16.9 

lOi^ 

33.62 

11  35.65 

17.36 

9.49 

20    2  45.43 

22 

20  18  33.88 

35.97 

19  38  45.6 

38.7 

10.52:) 

34.53 

11  52.03 

17.26 

9.38 

20   6  41.96 

23 

20  22  46.05 

48.18 

19  24  45.9 

38.7 

10.490 

35.44 

12    7.65 

17.16 

9J37 

20  10  38.54 

24 

20  26  57.43 

59.60 

19  10  24.6 

17.1 

10.457 

36.33 

12  22.47 

17.05 

9.16 

20  14  35.10 

25 

20  31     8.01 

10.21 

18  55  42.2 

34.3 

10.423 

37.19 

12  36.48 

16.93 

9.05 

20  18  31.66 

26 

20  35  17.77 

20.00 

18  40  39.2 

31.0 

10.389 

38.05 

12  49.69 

16.81 

8.94 

20  22  28i!l 

27 

20  39  26.71 

28.97 

18  25  15.9 

7.4 

10.355 

38.89 

13    2.08 

16.69 

8.83 

20  26  24.77 

28 

20  43  34.82 

37.11 

18    9  32.8 

24.0 

10.320 

39.70 

13  13.62 

16.57 

8.72 

20  30  21.32 

29 

20  47  42.09 

44.40 

17  53  30.2 

21.1 

10.286 

40.50 

13  24.32 

16.44 

8.61 

20  34  %7M , 

30 

20  51  48.52 

50.84 

17  36  68.6 

59.2 

10.251 

41.28 

13  34.18 

16.31 

8.49 

20  38  14.44  ; 

31 

20  55  54.11 

56.45 

17  20  28.4 

18.7 

10.215 

42.05 

13  43.21 

16.17 

8.38 

SO  42  11.00  ; 

F6b.  1 

20  59  58.86 

61.22 

17    3  29.8 

19.9 

10.180 

42.81 

13  51.40 

16.03 

eM6 

20  46   7.55' 

2 

21     4    2.77 

5.14 

16  46  13.4 

3.2 

10.145 

43.54 

13  58.74 

15.88 

8.15 

20  50    4.11 

3 

Ul     8    5.85 

8.23 

16  28  39.5 

29.0 

10.111 

44.26 

14    5.25 

15.73 

8.03 

20  54    0.66 

4 

21  12    8.10 

10.49 

16  10  48.6 

37.9 

10.076 

44.97 

14  10.94 

15.58 

7.92 

20  57  57.22 

5 

21  16    9.52 

11.91 

15  52  41.0 

30.2 

10.042 

45.65 

14  15.81 

15.41 

7.80 

21    1  53.77 

6 

21  20  10.13 

12.52 

15  34  17.2 

6.1 

10.008 

46.32 

14  19.86 

15.24 

7.69 

21    5  50.33. 

7 

21  24    9.94 

12.33 

15  15  37.4 

26.1 

9.978 

46.97 

14  23.09 

15.07 

7.57 

21    9  46.88 

8 

21  28    8.95 

11.34 

14  56  42.2 

30.8 

9.942 

47.61 

14  25.53 

14.90 

7.46 

21  13  43.44  I 

9 

21  32    7.17 

9.56 

14  37  31.8 

20.1 

9.910 

48.24 

14  27.18 

14.72 

7.35 

21  17  39.99' 

10 

21  36    4.62 

7.01 

14  17  66.7 

54.9 

9.878 

48.84 

14  28.07 

14.53 

7iJ4 

21  21  36.55 

11 

21  40    1.31 

3.69 

13  58  27.2 

15.3 

9.847 

49.43 

14  28i20 

14.34 

7.12 

21  25  33.11 

12 

21  43  57.25 

59.62 

13  38  33.8 

21.8 

9.816 

50.00 

14  27.59 

14.14 

7.01 

21  29  29.67 

13 

21  47  52.45 

54.81 

13  18  26.9 

14.8 

9.786 

50.56 

14  26.22 

13.94 

6.90 

2133  26J22 

14 

21  51  46.92 

49.26 

12  57  66.9 

54.7 

9.756 

51.09 

14  24.12 

13.74 

6.79 

21  37  22.78  i 

15 

21  55  40.66 

42.99 

12  37  34.2 

21.9 

9.726 

51.62 

14  21.31 

13.53 

6.69 

21  41  19.33  i 

16 

21  59  33.70 

36.01 

12  16  49.2 

36.8 

9.696 

52.11 

14  17.79 

13.32 

6.58 

21  45  15.89  ' 

17 

22    3  26.04 

28.33 

11  55  52.4 

39.9 

9.667 

52.60 

14  13.57 

13.10 

6.48 

21  49  12.43 , 

18 

22    7  17.69 

19.96 

11  34  44.2 

31.7 

9.638 

53.07 

14     8.67 

12.88 

6.38 

21  53    8il9  1 

19 

22  11     8.67 

10.92 

11   13  24.9 

12.4 

9.610 

53.52 

14    3.09 

12.66 

628 

21  57   5.54 

20 

22  14  58.98 

61.21 

10  51  55.1 

42.6 

9..583 

53.96 

13  56.83 

12.44 

6.18 

21    1    2.10 

21 

22  18  48.63 

50.84 

10  30  15.3 

2.8 

9.556 

54.36 

13  49.91 

12.22 

6.09 

22    4  58.65' 

22 

22  22  37.64 

39.82 

10    8  25.8 

13.3 

9.529 

54.75 

13  42.36 

12.00 

6.00 

22   8  55.21  i 

23 

22  26  26.02 

28.16 

9  46  27.0 

14.6 

9.502 

55.13 

13  34.18 

11.77 

5.91 

22  12  51.76 

24 

22  30  13.78 

15.89 

9  24  19.5 

7.2 

9.477 

55.48 

13  25.37 

11.55 

5.82 

22  16  48.32 

25 

23  34    0.93 

3.01 

9    1  63.6 

51.3 

9.452 

55.82 

13  15.97 

11.32 

5.74 

22  20  44.87 

26 

22  37  47.4!) 

49.54 

8  39  39.8 

27.5 

9.428 

56.15 

13    5.98 

11.09 

5.65 

22  24  41.43 

27 

22  41  33.48 

35.50 

8  16  68.4 

56.2 

9.404 

56.45 

12  55.41 

10.86 

5.57 

22  28  37.96 

28 

22  45  ISm 

20.89 

-  7  54  29.9 

17.8 

9.381 

•1156.74 

+12  UJ2& 

16 10.63 

I  5.50 

22  32  34.54 

iroxs.-;For  Mtan  interval  of  Semitliameter  paeaing  the  Meridian,  sabtxaot  0*.19  from  tlie  SidNWBl  Intarrali 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 


1870. 


Mar.  1 
2 
3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
SO 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

Apr.  1 
2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

19 
20 

2! 
22 
23 
24 

as 

26 
27 
28 
29 
30 


APPABENT  RIGHT 
ASCENSION. 


liMnNomi. 


h    m 
22  49 


3*79 


22  52  48.15 
22  56  32.00 


23 
23 


0  15.37 
3  58.27 


23  7 
23  11 
23  15 
23  18 
23  22 

23  26 
23  29 
23  33 
23  37 
23  40 

23  44 
23  48 
23  51 
23  55 
23  59 


0 
0 
0 
0 
0 


2 

6 

9 

13 

17 


0  20 
0  24 
0  28 
0  31 
0  35 
0  39 


40.74 
22.79 
4.45 
45.73 
26.66 

isn 

47.58 

27.61 

7.38 

46.91 

26i23 

5.35 

44.30 

23.09 

1.75 

40.29 
18.72 
57.06 
35.32 
13.53 

51.71 

29.87 

8.03 

46.20 

24.40 

2.66 


0  42  41.00 
0  46  19.43 
0  49  57.97 
0  53  36.65 
0  57  15.50 


0  54.53 

4  33.76 

8  13.21 

11  52.91 

15  32.87 

19  13.12 
22  53.67 
26  34.55 
30  15.77 
33  57.35 


I 

1 
1 
1 
I 

1 
1 
1 
1 
I 

I 
I 
1 
1 
1 

1 
I 

2 
2 
2 

2  15  1.47 
2  18  48.49 
2  22  35.72 
2  26  23.44 
2  30  11.67 


•37 
41 
45 

48 
52 


39.30 
21.64 
4.371 
47.51 
31.061 


56  15.05 

59  59.48 

3  44.35 

7  »).68 

II  15.47 


Apjpa- 

rent 

Noon. 


5.73 
50.06 
33.88 
17.21 
60.07 

42.50 
24.51 
6.13 
47.36 
28i25 

8.82 
49.09 
29.08 

8.80 
48.29 

27.56 

6i>3 

45.53 

24.27 

2.89 

41.39 
19.77 
58.06 
36.28 
14.44 

52.57 
30.68 

8.80 
46.93 
25.08 

3.29 

41.59 
19.98 
58.47 

:i7.ll 

15.91 

54.8U 
34.08 
13.48 
53.14 
33.06 

13.27 
53.78 
34.62 
15.80 
57.34 

39.26 
21.56 
4.25 
47.35 
30.87 

14.83 
59.22 
44.06 
29.36 
15.12 

1.36 
48.09 
35.29 
22.99 
11.21 


APPABENT 
DECLINATION. 


Mean  Noon. 


o   / 

7  31 


44.6 


7  8  63.1 
6  45  55.6 
6  22  52.5 
5  59  44.2 

5  36  31.2 

5  13  13.5 

4  49  51.8 

4  26  26.2 

4  2  57.3 


3 
3 
2  52 


39  25.2 

15  50.5 

13.4 


2 
2 

1 
1 


28  34.3 


4 

41 


53.6 
11.7 


17  28.9 


0  53  45.6 

0  29  62.2 

-06  19.1 

^  0  17  23.4 

0  41  4.8 

1  4  447 
1  28  22.8 

1  51  58.6 

2  15  31.1) 
2  39  2.2 


3 
3 
3 
4 

4 

4 

5 
5 
6 


7 

7 
7 

8 
8 
9 


2  29.1 
25  52.4 
49  11.5 
12  26.4 

35  36.6 
58  41.7 
21  41.5 
44  35.5 
7  23.5 

5.1 
40.1 

8.2 
29.1 
42.3 

47.6 
44.6 
33.0 
12.5 

42.7 


6  30 

6  52 

15 

37 

59 

21 
43 
5 
9  27 

9  48 

10  10 
10  31 

10  52 

11  13 
11  33 


11 
12 


54 
14 


12  34 
12  54 


13 

13 
13 
14 
14 
+14 


13 

33 
52 
11 

30 

48 


3.3 
13.8 
14.1 

3.6 
42.1 

9.1 
24.5 
27.7 
18.5 

56.4 

21.3 
32.6 
30.3 
13.9 
43.0 


Appa- 
rent 
NocHi. 


I 


32.7 
41.3 
44.0 
41.0 
32.9 

20.1 
2.^ 
41.1 
15.8 
47.1 

15.2 

40.8 

4.0 

25.2 

44.8 

3.2 
20.7 
37.6 
54.5 
11.7 

30.5 
11.6 
51.2 
29.0 
64.5 

37.4 
7.4 
34.0 
57.0 
15.8 
30.4 

40.3 
45.1 
44.6 
38.3 
26.0 

7.3 
42.0 

9.8 
30.5 
434 

48.5 
45.2 
33.4 
127 
427 

3.0 
13.3 
13.5 

2.8 
41.1 

8.0 
23.2 
26.2 
16.8 
54.6 

19.4 
:iO.G 

28.2 
117 
407 


Hourly  Motion. 
Mean  Noon. 


Bight 

Aeoen. 

aion. 


9.360 
9.339 
9.318 

9.298 
9.279 

9ii61 
9iM4 
9.228 
9.213 
9.199 

9.185 
9.173 
9.162 
9.152 
9.143 

9.134 
9.127 
9.120 
9.114 
9.108 

9.103 
9.099 
9.095 
9.093 
9.091 

9.090 
9.089 
9.089 
9.090 
9.093 
9.096 

9.099 
9.103 
9.109 
9.115 
9.123 

9.131 

9.139 

9.148] 

9.159 

9.171 

9.183 
9.196 
9iJ10 
9.224 
9.239 

9Ja56 
9ii73 
9.290 
9.307 
9.325 

9.342 
9.360 
9.379 
9.398 
9.418 

9.438 
9.457 
9.477 
9.498 
9.520 


DecU- 
natlon, 


+57.02 
57.27 
57.51 
57.73 
57.94 

58.14 
58.32i 
58.48 
58.63 
58.77 

58.90 
59.01 
59.09 
59.16 
59.22 

59.27 
59.29 
59.30 
59.30 
59.27 

59.24 
59.19 
59.12 
59.04 
58.94 

58.82 
58.69 
58.55 
58.38 
58.21 
58.02 

57.82 
57.60 
57.37 
57.12 
56.86 

56.59 
56.31 
56.01 
55.70 
55.38 

55.05 
54.69 
54.33 
.53.96 
53.56 

53.15 
52.72 
52.28 
51.83 
5i.36 

50.87 
50.37 
49.86 
49.34 
48.80 

48.25 
47.69 
47.11 
46.52 
+45.91 


Equation 
of  Time 

for 

Anporent 

Noon. 


m 
+12 


32.60 
12  20  40 
12  770 
54.52 
40.86 


11 
11 


11  26.77 
11  12.28 
10  57.39 
10  42.12 
10  26.49 

10  10.55 

9  54.30 

9  37.78 

9  20.99 

9  3.95 

8  46.72 
8  2S).30 
8  11.70 
53.94 
36.05 

18.05 
59.94 
41.72 
23.44 
5.10 


7 
7 

7 
6 
6 
6 
6 

5 
5 
5 
4 
4 
4 


46.73 
28.34 
9.94 
51.56 
33iJ2 
14.92 


3  56.71 
3  38.59 
3  20.59 
3  2.72 
2  45.02 

2  27.49 
2  10.16 
1  53.08 
1  36.24 
1  19.65 

1  3.36 
0  47.37 
0  31.69 
0  16.35 
+  0     1.36 


0 
0 
0 
0 
1 

1 
1 
1 
1 
2 

2 
2 
2 
2 
2 


13.25 
27.46 
41.27 
54.68 
7.68 

20.26 
32.38 
44.06 
55.28 
6.04 

16.3:^ 
26.13 
35  44 
44.27 
52.60 


Semi- 

Sidereal 

diameter 

Time  of 

at 

Semid. 

Anparent 
Noon. 

passing 
MericL 

l^ld!39 

m    s 
1  5.43 

10.15 

5.36 

9.91 

5i29 

967 

5.22 

9.42 

5.16 

9.17 

5.10 

8.91 

5.04 

8.65 

4.98 

8.39 

4.92 

8.13 

4.87 

7.86 

4.82 

7.59 

4.77 

7.32 

4.73 

7.05 

4.69 

6.77 

4.65 

6.50 

4.62 

6.22 

4.59 

5.95 

4.57 

5.67 

4.55 

5.39 

4.53 

5.11 

4.51 

4.84 

4.49 

4.56 

4.48 

4.29 

4.48 

4.01 

4.47 

3.74 

4.47 

3.47 

4.47 

3.20 

4.47 

2.92 

4.47 

2.65 

4.48 

2.38 

4.49 

2.10 

4.51 

1.83 

4.53 

1.55 

4.55 

1.28 

4.57 

1.01 

4.60 

0.74 

4.63 

0.46 

4.66 

16  0.19 

4.70 

15  59.91 

4.74 

59.63 

4.77 

59.35 

4.81 

59.08 

4.86 

58.80 

4.90 

58.53 

4.95 

58.25 

5.00 

57.98 

5.05 

5771 

5.10 

57.44 

5.16 

57.18 

5.22 

56.92 

5.28 

56.66 

5.34 

56.40 

5.41 

56.15 

5.47 

55.90 

5.54 

55.65 

5.61 

55.41 

5.68 

55.17 

5.76 

54.93 

5.84 

.^^4.69 

5.92 

15  54.46 

1  6.00 

Sidereal  Time 

of  Mean 

Noon. 


h 
22 
22 
22 
22 
22 


m  8 
36  31.09 
40  27.65 
44  24.20 
48  20.76 
52  17.30 


22  56  13.86 

23  0  10.41 
23  4  6.96 
23  8  3.51 
23  12   0.07 


56.62 
53.18 
49.73 
46.29 
42.84 

39.40 
35.94 
32.50 
29.05 
25.61 


2315 
2319 
23  23 
23  27 
23  31 

23  35 
23  39 
23  43 
23  47 
23  51 

23  55  22.15 

23  59  1871 

0    3  15.26 

0    7  11.82 

0  1 1    8.37 

0  15  4.93 
0  19  1.47 
0  22  58.03 
0  26  54.5ri 
0  30  51.14 
0  34  47.69 

0  :)8  44.25 
0  42  4079 
0  46  37.:55 
0.50  33.90 
0  54  30.46 

0  58  27.01 

1  2  23.57 
1  6  20.1 1 
1  10  16.67 
1  14  13.22 

1  18  9.78 
1  22  6.30 
1  26  2.86 
I  29  59.44 
1  33  56.00 

1  37  52.55 
1  41  49.11 
1  45  45.66 
1  49  42.22 
1  53  3b.76 

1  57  35.32 

2  1  31.87 
i  5  28.43 
2  9  24.98 
2  13  21.54 

2  17  18.09 
2  21  14.65 
2  25  11.20 
2  29  7.76 
2  33    4.31 
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326        SOIiAR  EPHEMERIS^  18T9. 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Bsto^ 

APPAHKNT  JEIIGHT 
ASCBK8T0N. 

APPARENT 
DECLINATION. 

Honrly  Motion, 
Mean  Noon. 

Ri^ht  1 T^^... 

Egnation 

of  Time 

for 

Semi- 

diaineter 

at 

Sidereal 
Timeof 
Semid. 

Sidereal  Thoe! 
of  Mean 

Appa- 

Appa- 

1879. 

Mean  Noon. 

rent 
Koon. 

Mean  Noon. 

O          1        II 

rent 
Noon. 

Aacen- 
idon. 

nation. 

Anparent 
Noou. 

^fisr* 

Merid. 

NOOIL 

h    m     a 

11 

II 

A 

m     8 

/  II 

m    8 

h  m     a       ' 

Mayl 

2  3:i  60.42 

59.94 

+15     6  57.5 

5.'>.2 

9.542|+45.2(^ 

-3    041 

1554i23 

1  6.08 

2  37    OiJ7 

2 

2  37  49.70 

49.20 

15  24  56.9 

54.5 

9.565 

44.66 

3    7.69 

54.00 

6.15 

2  40  57.42 

3 

2  41  39.51 

38.99 

15  42  41.1 

:«.6 

9.587 

44.02 

3  14.45 

53.77 

6.23 

2  44  5:1  m  ! 

4 

2  45  2<).8r) 

29.31 

16    0    9.7 

7.2 

9609 

43.37 

3  20.68 

53.54 

6.31 

2  48  50.54 

5 

2  49  20.74 

20.18 

16  17  22.5 

20.0 

9.632|  42.71 

3  26.-35 

53.31 

6.39 

2  52  47.10 

6 

2  53  12.19 

11.61 

16  34  19.0 

16.5 

9.656 

42.01 

3  31.46 

53.09 

6.47 

2  56  43.65 

7 

2  57    4.20 

361 

16  50  59.2 

56.7 

9.680 

41.32 

3  %.00 

52.86 

6.55 

3    0  40.21 

8 

3    0  56.78 

56.18 

17    7  22.5 

20.0 

9.704 

40.62 

3  39.96 

52.64 

6.64 

3    4  %.76  ' 

9 

3    4  49.96 

49.35 

17  23  28.9 

26.4 

9.728 

39.90 

3  43.34 

52.42 

6.72 

3   8  33.32 

10 

3    8  43.73 

43.11 

17  39  17.9 

15.4 

9.752 

39.17 

3  46.13 

52.20 

6.80 

3  12  29.87 

11 

3  12  38.09 

37.47 

17  54  49.4 

46.9 

9.776 

38.43 

3  48.32 

51.98 

6.88 

3  16  2&43 

12 

3  16  33.03 

32.40 

18  10    2.9 

04 

9.801 

37.68 

3  49.93 

51.78 

6.97 

3  20  22.96 

13 

3  20  28.56 

27.92 

18  24  58.2 

55.8 

9.826 

36.92 

3  50.96 

51.57 

7.05 

3  24  19:54 

14 

3  24  24.6!) 

24.05 

18  39  34.9 

32.6 

9.851 

m.u 

3  51.40 

51.36 

7.13 

3  28  16.10  '' 

15 

3  28  21 .42 

20.78 

18  53  52.9 

50.6 

9.876 

35.35 

3  51.24 

51.16 

7.21 

3  32  12.66 

16 

3  32  18.74 

18.10 

19    7  51.8 

49.6 

9.900 

34.55 

3  50.48 

50.96 

7.29 

3  36    9  jn 

17 

3  36  16.63 

15.S)9 

19  21  31.4 

29.3 

9.924 

33.73 

.    3  49.14 

50.76 

7.37 

3  40    5.77 

18 

3  40  15.09 

14.45 

19  34  51.3 

49.3 

9.947 

32.91 

3  47.24 

50.57 

7.45 

3  44    2.32 

19 

3  44  14.12 

13.49 

19  47  51.2 

49.2 

9.971 

:i2.08 

3  44.76 

50.38 

7.53 

3  47  58.88  ' 

SO 

3  48  13.71 

13.08 

20    0  30.8 

28.8 

9.994 

31.2:) 

3  41.73 

50.20 

7.61 

3  51  55.44  ; 

21 

3  52  13.84 

13.22 

20  12  50.0 

48.1 

10.017 

30.37 

3  38.15 

50.02 

7.69 

3  56  52.00  1 

22 

3  56  14.51 

13.91 

20  24  48.4 

46.6 

10.039 

29.50 

3  MM 

49.85 

7.76 

3  59  48.55  ! 

23 

4    0  15.70 

15.11 

20  :I6  25.9 

24.2 

10.060 

28.62 

3  29.42 

49.68 

7.83 

4    3  45.11  , 

24 

4    4  17.39 

J  6.81 

20  47  42.1 

40.5 

10.081 

27.73 

3  24.29 

49.52 

7.90 

4    7  41.67 

25 

4     8  19.58 

19.01 

20  58  36.8 

35.3 

10.101 

26.83 

3  18.66 

.  49.36 

7.97 

4  1 1  :)8.23  , 

26 

4  12  22.25 

21.70 

21     9    9.9 

8.5 

10.121 

25.92 

3  12.55 

49.20 

8.04 

4  15  34.78  i 

27 

4  16  25.39 

24.86 

21    19  21.0 

•   19.7 

10.140 

25.00 

3    5.97 

49.05 

8.11 

4  19  31.34  ; 

28 

4  20  28.99 

28.48 

21  29  10.1 

8.9 

10.159 

24.08 

-  2  58.f»4 

48.90 

8.18 

4  2:1  27.S)0 

29 

4  24  :)3.02 

32.53 

21  38  :{6.8 

35.7 

10.177 

23.14 

2  51.46 

48  76 

8.24 

4  27  24.46 

30 

4  28  37.48 

:}7.0l 

21  47  41.1 

40.1 

10.194 

22.20 

2  43.55 

48.62 

8.30 

4  31  21.01  , 

31 

4  32  42.35 

41.90 

21  56  22.7 

21.8 

10.21 1 

21.25 

2  35.24 

48.48 

8.36 

4  35  17.57  1 

June] 

4  36  47.62 

47.20 

22    4  41.4 

40.5 

10.227 

20.29 

2  26.52 

48.35 

8.42 

4  39  14  13  i 

2 

4  40  53.29 

52.90 

22  12  37.1 

36.4 

10.243 

19.33 

2  17.40 

48.22 

8.48 

4  43  i0.e)  - 

3 

4  44  59.:i4 

58.98 

22  20    9.6 

9:0 

10.258 

18.36 

2    7.91 

48.09 

8.53 

4  47    7.24 

4 

4  49    5.74 

5.41 

22  27  18.7 

18.1 

10.273 

17..39 

1  58.07 

AIM 

8.58 

4  51    3.80 

5 

4  53  12.49 

12.18 

22  34    4.3 

3.8 

10.288 

16.41 

1  47.88 

47.84 

8.63 

4  55    0.36  ' 

6 

4  57  19.57 

19iJ9 

22  40  26.3 

25.9 

10.301 

15.42 

1  37.35 

47.72 

8.67 

4  58  56.92 

7 

5     1  26.97 

26.72 

22  46  24.5 

24.1 

10.314 

14.43 

1  26.51 

47.61 

8.71 

5    2  53.48 

8 

5    5  34.67 

34.46 

22  51  58.8 

58.5 

10.327 

13.43 

1   15.37 

47.50 

8.75 

5    6  50.04 

9 

5    9  42.66 

42.48 

22  57    9.1 

8.9 

I0.3:)8 

12.43 

1     3.94 

47.49 

8.79 

5  10  46.59 

10 

5  13  50.91 

50.76 

2:^    1  55.2 

55.1 

10.349 

11.42 

0  52.24 

47.28 

8.82 

5  14  43.15 

11 

5  17  59.42 

59.30 

23    6  17.0 

16.9 

10.359 

10.41 

0  40.30 

47.18 

8.85 

5  18  39.71   . 

12 

5  22    8.15 

H.07 

23  10  14.4 

14.3 

10.368 

!).39 

0  28.13 

47.08 

8.88 

5  22  :)6.27 

13 

5  26  17.08 

17.04 

2:)  13  47.3 

47.3 

10.376 

8.36 

0  15.75 

46.{« 

8.90 

5  26  32.83 

14 

5  30  26.20 

26.19 

23  16  55.6 

556 

10.383 

7.33 

-0    3.18 

46.89 

892 

5  30  29.39 

15 

5  34  35.48 

35.51 

23  19  :^.3 

39.3 

10.38:» 

6.30 

+0    9.54 

46.81 

8.93 

5  34  25.94 

16 

5  38  44.88 

44.95 

23  21  58.3 

58.3 

10.393 

5.27 

0  22.39 

46.r3 

8.95 

5  38  22.50 

17 

5  42  54.39 

54.49 

23  23  52.6 

52.6 

10.397 

4.24 

0  :i5.:J5 

46.66 

8.96 

5  42  19.06 

18 

5  47     3.98 

4.12 

23  25  22.1 

22.1 

10.399 

3.21 

0  48.37 

46.59 

8.97 

5  46  15.62 

19 

5  51   13.62 

13.79 

23  26  26.8 

26.8 

10.401 

2.17 

1     1.45 

46.53 

8.98 

5  50  12.18 

20 

5  55  23.28 

23.49 

23  27    6.6 

6.6 

10.401 

1.14 

1   14.55 

46.47 

8.98 

5  54    8.74 

21 

5  59  32.S)4 

33.19 

2:^  27  21.5 

21.5 

10.401 

+  0.10 

1  27.66 

46.42 

8.«lo 

5  58   5i!9 

22 

6    3  42.56 

42.85 

23  27  11.6 

11.6 

10.398 

-  0.92 

1  40.72 

46.:57 

8.98 

6   2    1.85 

23 

6    7  52.12 

52.45 

23  26  36.8 

36.8 

10.395 

i.g« 

1  53.r3 

46.33 

8.97 

6    5  58.41 

24 

6  12     1.60 

1.97 

23  25  37.3 

37.2 

10.391 

2.97 

2    6.65 

46.20 

8.!« 

6    9  54.97 

25 

6  16  10.96 

11.37 

23  24  13.2 

13.1 

10.387 

3.99 

2  19.45 

46.26 

8.94 

6  13  51.53 

26 

6  20  20.18 

20.62 

23  22  24.4 

24.2 

10.381 

5.02 

2  32.12 

46.24 

8.93 

6  17  48.09 

27 

6  24  29^24 

29.71 

23  20  11.0 

10.7 

10.3r3 

6.<)5 

2  44.64 

46.22 

8.91 

6  21  44.65 

28 

6  28  38.12 

38.63 

23  17  33.0 

32.6 

10.365 

7.07 

2  56.i)6 

4620 

8.88 

6  25  41.20 

29 

6  32  46.79 

47.34 

23  14  30.6 

30.2 

10.356 

8.09 

3    9.08 

46.19 

8.85 

6  29  37.76 

30 

6  36  55J33 

55.81 

+23  11     3.8 

3.3 

10.346 

-  9.1 1 

+:)  20.% 

15  46.1» 

1  8.82 

6  33  34.32 

1 

Korad^For  Mmm  interval  of  Semidiameter  paaaing  the  Macidlan,  tabtmet  0*.18  fteu  tiM  fllderaai  lalarraL 


SOIiAR  EPHEMERIS,  18T9.        32T 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


APPABBHT  RIGHT 

APPARENT 

Hourly  Motion. 

Daie. 
1879U 

AfiCBN8ION. 

DECLIKATIOK. 

Mean  Noon. 

HouiNoOD. 

Appa. 
rent 

Mean  Noon. 

ront 

Mght 
Afloen- 

DeoU. 

Noon. 

Noon. 

lUon. 
10^36 

nation. 

JalyJ 

h    m     s 
6  41     3.43 

*    s 
4.04 

+2^    7  12.7 

12.1 

-10.'l3 

S 

6  45  MM 

12.00 

23    2  57.4 

56.7 

10.324 

11.14 

3 

6  49  19.01 

19.68 

22  58  18.0 

17.2 

10.312 

12.14 

4 

6  5:^  26.:)7 

27.07 

22  53  14.6 

137 

10.300 

13.14 

5 

6  57  33.42 

34.15 

22  47  47.2 

46.2 

10.287 

14.13 

6 

7     1  40.13 

40.89 

22  41  56.1 

54.9 

10.273 

15.12 

7 

7    5  46.50 

47.29 

22  35  41.3 

40.0 

10i2r)8 

16.10 

8 

7    9  52.51 

53.32 

22  29    3.1 

1.7 

10.24:< 

17.08 

9 

7  13  58.14 

58.97 

22  22    1.5 

0.0 

10.226 

18.05 

10 

7  18    3.38 

4.23 

22  14  36.7 

35.1 

10.209 

19.01 

11 

7  22    8.21 

9.09 

22    6  48.9 

47.2 

10.192 

19.96 

12 

7  26  12.62 

13.62 

21  58  38.2 

36.3 

10.174 

20.91 

13 

7  30  16^9 

17.50 

21  50    4.8 

2.8 

10.156 

21.86 

14 

7  34  20.11 

21.04 

21  41  '  8.9 

6.8 

10.137 

22.79 

15 

7  38  23.16 

24.11 

21  31  50.7 

48.5 

10.117 

2:).72 

16 

7  42  25.72 

26.68 

21  22  10.4 

8.0 

10.097 

24.63 

17 

7  46  27  77 

28.74 

21  12    8.3 

5.8 

10.075 

25.54 

18 

7  50  29.30 

30.29 

21     1  44.6 

42.0 

10.05;^ 

26.43 

19 

7  54  30.30 

31.30 

20  50  59.5 

56.8 

10.030 

27.32| 

1^0 

7  58  30.75 

31.76 

.20  39  53.3 

5(».5 

10.007 

28.191 

21 

8    2  30.64 

31.66 

20  28  26.3 

23.4 

9.983 

29.05 

22 

8    6  'J9.96 

mW) 

20  16  38.7 

357 

9.959 

29.90 

23 

8  10  28.69 

2!>72 

20    4  30.8 

27.7 

9.!)34 

30.75 

24 

8  14  26.82 

27.85 

19  51  62.8 

59.5 

9.909 

31.59 

25 

8  18  24.35 

25.38 

19  39  15.0 

11.6 

9.884 

32.40 

26 

8  22  21.27 

22.30 

19  26    7.7 

4.3 

9.859 

33.21 

27 

8  26  17.58 

18.61 

19  12  41.1 

37.6 

9.833 

34.00 

28 

8  30  13.27 

\4iX) 

18  58  55.6 

52.0 

9.807 

34.78 

29 

8  34     8.3;' 

9.% 

18  44  51.4 

47.7 

9.782 

35.55 

30 

8  38    2.81 

3.81 

18  30  28.8 

25.1 

9.756 

36.31 

31 

8  41  56.66 

57.65 

18  15  48.0 

44.2 

9.731 

37.07 

Aug.l 

8  45  49.!)0 

50.88 

18    0  49.3 

45.5 

9.706 

37.81 

2 

8  49  42.53 

43.50 

17  45  32.9 

29.1 

9.681 

38.55 

3 

8  53  34.55 

:«.5l 

17  29  59.2 

55.3 

9.656 

39.27 

4 

8  57  25.97 

26.91 

17  14     8.4 

4.5 

9.630 

39.98 

5 

9     1  16.80 

17.72 

16  57  60.8 

56.9 

9.605 

40.67 

6 

!»    6    7.05 

7.96 

16  41  36.6 

32.7 

9.581 

41.35 

7 

9    8  56.72 

57.60 

16  24  56.1 

52.'J 

9.557 

42.02 

8 

9  12  45.81 

46.67 

16    7  59.7 

55.9 

9.534 

42.68 

9 

9  16  34.33 

:i5.i7 

15  50  47.6 

43.8 

9.510 

43.32 

10 

9  20  22.30 

23.11 

15  :)3  20.1 

163 

9.487 

43.96 

11 

9  24    9.72 

10.50 

15  15  37.5 

33.8 

9.464 

44.58 

12 

9  27  56.59 

57.34 

14  57  40.2 

36.6 

9.441 

45.19 

13 

9  31  42.91 

43.64 

14  39  28.5 

25.0 

9.419 

4&.78 

14 

0  :i5  28.71 

29.40 

14  20  62.6 

59.2 

9.397 

46.36 

15 

9  :19  13.97 

14.6:) 

14    2  23.0 

19.6 

9.375 

46.93 

16 

9  42  58.71 

59.34 

13  43  29.9 

26.6 

9.:553 

47.49 

17 

9  46  42.93 

43.53 

13  24  23.6 

20.5 

9.3*32 

48.02 

18 

{)  50  26.65 

27i21 

13    5    4.5 

1.5 

9.311 

48.55 

19 

9  54    9.86 

10.39 

12  45  33.1 

30.3 

9i291 

49.06 

20 

9  57  52.58 

53.07 

12  25  49.5 

46.9 

9.271 

49.55 

21 

10     1  34.8^ 

35.27 

12    5  54.2 

517 

9.250 

50.04 

22 

10    5  16.58 

16.99 

1 1  45  47.5 

45.2 

9.230 

50.51 

23 

10    8  57^ 

58.25 

11  25  i9M 

27.7 

9.211 

50.96 

24 

10  12  38.73 

39.06 

11     4  61.3 

59.4 

9.192 

51.40 

25 

10  16  19.13 

19.42 

10  44  22.3 

20.6 

9.174 

51.84 

26 

10  19  59.11 

59.36 

10  23  33.1 

31.6 

9.157 

52.26 

27 

10  23  38.69 

38.89 

10    2  34.2 

32.9 

9.141 

52.67 

28 

10  27  17.87 

18.03 

9  41  25JS 

24.8 

9.125 

53.06 

29 

10  30  56.69 

56.80 

9  20    8.3 

7.6 

9.110J  53.45 

30 

10  34  35.15 

35.22 

8  58  41.8 

41.3 

9.095!  53.81 

31 

10  38  13.28 

13.30 

+  8  37    6.7 

6.5 

9.082-54.16 

Sqnation 
of  Time 

for 
Apparent 

Noon. 


m 
+3 
3 
3 
4 
4 

4 
4 
4 
4 

5 

5 
5 
5 
5 
5 


5 
5 
5 
6 
6 

6 
6 
6 
6 
6 

6 
C 
6 
6 
6 
6 


32.58 
43!)4 
55.05 
5.86 
16.35 

26.50 
36.31 
45.76 
54.83 
3.51 

11.78 
19.63 
27.05 
34.01 
40.50 

46.50 

52.00 

56.97 

1.41 

5.30 

8.63 
11.39 
13.56 
15.13 
16.09 

16.45 
16.20 
15.34 
13.86 
11.76 
9.05 


6  5.73 

6  1.80 

5  57iJ7 

5  52.13 

5  46.40 

5  40.09 

5  33.20 

5  25.73 

5  17.70 

5  9.11 


4 
4 
4 
4 
4 

4 
3 
3 
3 
3 


59.97 
50.2!) 
40.06 

a9.:)0 

18.00 

6.19 
53.86 
41.02 
27.68 
13.85 

2  59.53 
2  44.74 
2  29.49 
2  13.78 
1  57.63 

1  41.06 
1  24.07 
1  670 
0  48.98 
0  30.91 
+0  12.48 


Semi- 

Sidereal 

diameter 

Time  of 

at 

Semld. 

Apparent 
Noon. 

paaainff 
Merid? 

/       u 

m    a 

15  46.17 

1  8.79 

46.17 

8.75 

46.17 

8.71 

46.17 

8.67 

46.18 

8.62 

46.19 

8.57 

46.21 

8.52 

46.23 

8.47 

46.25 

8.41 

46.28 

8.35 

46.31 

8.29 

46.34 

8.23 

46.38 

8.16 

46.42 

8.10 

46.47 

8.03 

46.52 

7.96 

46.58 

7.89 

46.64 

7.81 

46.72 

7.73 

46.80 

7.65 

46.88 

7.57 

46.96 

7.49 

47.05 

7.41 

47.13 

7.3;J 

47.25 

7.24 

47.35 

7.16 

47.47 

7.07 

47.59 

6.99 

47.71 

6.90 

47.83 

6.82 

47.95 

6.73 

48.08 

6.65 

48.21 

6.56 

48.34 

6.47 

48.47 

6.38 

48.60 

6.30 

48.74 

6.21 

48.88 

6.12 

49.03 

6.03 

49.18 

5.95 

49.33 

5.86 

49.49 

5.78 

49.65 

5.70 

49J&2 

5.62 

49.99 

5.54 

50.16 

5.46 

50.34 

5.38 

50.53 

.5.31 

50.72 

5.24 

50.91 

5.17 

51.11 

5.10 

51.31 

5.03 

51.52 

4.97 

51.73 

4.90 

51.94 

4.84 

52.16 

4.78 

52.38 

4.72 

52.60 

4.67 

52.82 

4.61 

53.04 

4.56 

53.27 

4.51 

15  53.50 

1  4.46 

Sidereal  Time 

of  Mean 

Noon. 


h  m  8 
6  37  30.88 
6  41  27.44 
6  45  2:<.!)9 
6  49  20.55 
6  53  17.11 

6  57  13.67 

7  1  1033 
7  5  6.79 
7  9  3.34 
7  12  59.90 

7  16  56.46 
7  20  53.02 
7  24  49J>8 
7  28  46.14 
7  32  42.69 

7  36  39i25 
7  40  36.80 
7  44  32.36 

7  48  28.92  ] 
7  52  25.48 

7  56  22.03 

8  0  18.59 


8  4 
8  8 
8  12 

8  16 
820 


15.15 

11.71 

8.26 

4.82 
1.37 


8  2:1 57.93 
8  27  54.49 
8  31  51.05 
8  35  47.60 

8  39  44.16 
8  43  40.71 
8  47  37.27 
8  51  33.8:) 
8  55  30.39 

8  59  26.94 

9  3  2:3.50 
9  7  20.05 
9  11  16.61 
9  15  13.16 

9  19  9.72 
9  23  6.27 
9  27  2.83 
9  30  59.38 
9  34  55.94 

9  38  52.49 
9  42  49.05 
9  46  45.60 
9  50  42.16 
9  54  3871 

9  58  35.27 
10  2:)1.82 
10  6  28.:)8 
10  10  24.93 
10  14  21.49 


10  18 
1022 
10  26 
10  30 
10  34 
10  38 


18.04 

14.60 

11.15 

7.71 

4.25 

0.81 


NOTB.-*Por  Jfaon  interral  of  Semldiameter  paMing  the  Meridian,  aabtraet  0>.18  from  tha  Sidenal  IntervaL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON.                    ' 

t 
1 

Dftte. 
1879. 

APPAKBNT  BIGHT 
ASCEKSTOK. 

APPATIKNT 
DBCUKATION. 

Hourly  Motion, 
Mean  Noon. 

or  Time 

for 

Apparent 

Noon. 

Semi, 
diameter 

SMeraal 
Time  of 
Semid. 
waflBhif 
^feridf 

StdflNalTiva 

of  Mean 

Noon. 

MeMiNoon. 

Appa- 
rent 
Noon. 

MeanKoon. 

Appa- 
rent 
Noon. 

BiRht 

Aaoen- 

Hion. 

Deoli- 
nation. 

8ept.l 

h    m     8 
10  41  51.09 

51*07 

O          1        II 

4  8  15'2).3 

23!3 

9*06$) 

-54'.50 

m     8 
-0    6J26 

l^5i'.63 

m    8 
1  4.41 

h  m     8 
10  41  57.36 

'2 

10  45  28.61 

28.54 

7  53  32.0 

32.4 

9.058 

54.82 

0  25.30 

53.96 

4.37 

10  45  53.92. 

3 

10  49    5.85 

5.73 

7  31  32.8 

3:).6 

9.047 

55.12 

0  44.61 

64.19 

4.33 

10  49  50.47 

4 

10  52  42.84 

42.67 

7    9  26.2 

27.3 

9.037 

55.42 

1     4.16 

54.42 

4.29 

10  53  47.03 

5 

10  56  19J>9 

19.37 

6  47  12.6 

14.0 

9.027 

55.71 

1  23.96 

54.66 

4.25 

10  57  43.58 

6 

10  59  56.13 

55.86 

6  24  52.2 

53.9 

9.019 

56.99 

1  43.98 

54.90 

\st\ 

11    140.14 

7 

11     3  32.48 

3216 

6    2  25.3 

27.3 

9.012 

56.25 

2    4.18 

55.14 

4.18 

11    5  36.68 

8 

11     7    8.66 

8i{9 

5  39  52.2 

54.6 

9.005 

56.50 

2  24.54 

55.38 

4.16 

11    9  33.24 

9 

11  10  44.69 

44i27 

5  17  13.3 

16.0 

8.996 

56.74 

2  45.06 

55.62 

4.14 

11  13  29.79, 

10 

11   14  20.58 

20.11 

4  54  28.9 

> 

31.9 

8.994 

56.95 

3    5.73 

55.86 

4.12 

11  17  26.35 

11 

11  17  56.36 

55.84 

4  31  39.4 

42.6 

8.989 

57.16 

3  26.49 

56.11 

4.10 

11  21  22.89 

12 

11  21  32.04 

31.47 

4    8  45.1 

488 

8.985 

57.36 

3  47.35 

66.36 

4.08 

11  25  19.45 

13 

11  25    7.64 

7.02 

3  45  46.2 

50.2 

8.982 

57.54 

4    8.29 

66i>l 

4.07 

11  29  16.00 

14 

11  28  43.17 

42.49 

3  22  43.3 

47.7 

8.980 

57.70 

4  29.30 

56iJ7 

4.06 

1133  12.56 

15 

11  32  18.65 

17.92 

2  59  36.7 

41.5 

8.978 

.57.85 

4  50.37 

57.13 

4.05 

11  37    9.11 

16 

11  35  54.10 

53.31 

2  36  26.6 

31.7 

8.977 

57.98 

5  11.48 

57.39 

4.05 

1141    5.67 

17 

11  39  2().53 

28.69 

2  13  13.6 

19.1 

8.$)76 

58.09 

5  32.60 

57.65 

4.05 

11  45    Sitti 

18 

11  43    4.96 

4.07 

1  49  58.0 

63.9 

8.976 

58.20 

5  53.71 

57.92 

4.05 

11  48  58.78' 

]{) 

11  46  40.41 

39.47 

1  26  40.0 

46.2 

8.977 

58ii9 

6  14.80 

58.19 

4.06 

11  52  56.32  J 

20 

11  50  15.89 

14.89 

1     3  20.0 

26.5 

8.980 

58.36 

6  35.86 

58.46 

4.07 

il56  51i» 

21 

11  53  51.43 

50.38 

0  39  58.4 

65.3 

8.983 

58.42 

6  56.88 

58.73 

4.08 

12    0  48.43 

22 

11  57  27.04 

25.94 

.1.  0  16  35.7 

42.9 

8.986 

58.47 

7  VtXA 

59.00 

4.09 

12   4  44i)9 

23 

12    1    2.74 

1.59 

-  0    6  48.0 

40.4 

8.990 

58.49 

7  38.68 

59J28 

4JI 

12   8  41.53 

24 

12    4  :)8.55 

37.34 

0  30  12.3 

4.4 

8.995 

58.51 

7  59.41 

59.56 

4.13 

12  12  38.09 . 

25 

12    8  14.49 

13.23 

0  53  36.9 

28.6 

9.000 

58.52 

8  20.01 

1559.84 

4.15 

12  16  34.64  , 

26 

12  11  50.58 

49.27 

1  16  61.3 

mi 

9.007 

58.51 

8  40.48 

16  0.12 

4.18 

12  20  31.20! 

27 

12  15  26.85 

25.48 

1  40  25.3 

16.4 

9.015 

58.48 

9    0.77 

0.39 

4J2I 

12  24  27.75 

28 

12  19    3.32 

1.90 

2    3  48.5 

39.3 

9.024 

58.45 

9  20.85 

0.67 

4.24 

12  28  24.31 

29 

12  22  40.01 

:«.54 

2  27  10.7 

1.2 

9.033 

58.40 

9  40.70 

0% 

4J28 

12  32  20i3i 

30 

12  26  16.95 

15.43 

2  50  31.5 

21.7 

9.044 

58.33 

10    0.31 

1.23 

4.32 

12  36  17.41  1 

Oct.  1 

12  29  54.15 

52.58 

3  13  50.6 

40.5 

9.056 

58.25 

10  19.66 

1.50 

4.36 

12  40  13  96 

2 

12  33  31.65 

30.03 

3  36  67.« 

57.3 

9.069 

58.16 

10  38.71 

1.78 

4.41 

12  44  10.52 

3 

12  37    9.46 

7.79 

4    0  22.3 

11.7 

9.082 

58.05 

10  57.45 

2.05 

4.46 

12  48   7.07 

4 

12  40  47.62 

45.90 

4  23  342 

23.3 

9.097 

57.93 

11  15.85 

2.32 

4.51 

12  53   3.63 

5 

12  44  26.14 

24.37 

4  46  43.1 

31.9 

9.113 

57.80 

11  33.89 

2.59 

4.56 

12  56    0.18 

6 

12  48    5.05 

3.23 

5    9  48.6 

37.2 

9.133 

57.65 

11  51.53 

2.87 

4.61 

12  59  56.r3 

7 

12  51  44.:)6 

42.50 

5  32  50.2 

38.6 

9.147 

57.48 

12    8.76 

3.14 

4.67 

13    3  53ii8 

8 

12  55  24.11 

22.20 

5  55  47.7 

35.9 

9.165 

57.30 

12  25.58 

3.42 

4.73 

13    7  49.84  1 

•  9 

12  59    4.30 

2.:m 

6  18  40.7 

28.7 

9.184 

57.11 

12  41.94 

3.69 

4.80 

13  1 1  46.39  ■ 

10 

13    2  44.96 

42.96 

6  41  28.9 

16.7 

9.204 

56.89 

12  57.84 

3.96 

4.87 

13  15  42.95 ' 

11 

13    6  2611 

24.07 

7    3  71.7 

59.2 

9.225 

56.66 

13  13.24 

4.23 

4.94 

13  19  39.49 

12 

13  10    7.76 

5.68 

7  26  48.8 

36.1 

9.247 

56.42 

13  28.14 

4.51 

5.01 

13  23  36.05 

13 

13  13  49.93 

47.80 

7  49  19.8 

6.9 

9.269 

56.15 

13  42.53 

4.78 

5.09 

13  27  32iK) 

14 

13  17  32.63 

30.46 

8  n  44.3 

31.3 

9.291 

55.88 

13  56.3$) 

5.05 

5.17 

13  31  29.16 

15 

13  21  15.88 

13.67 

8  33  61.9 

48.8 

9.314 

55.58 

14    9.70 

5.32 

5.25 

13  35  25.71 

16 

13  24  59.69 

57.44 

8  55  72.2 

59.0 

9.338 

55.27 

14  22.44 

6.60 

5.33 

13  39  22.27. 

17 

13  28  44.08 

41.80 

9  18  14.8 

1.5 

9.362 

54.95 

14  34.60 

5-87 

5.42 

13  43  18.82! 

18 

13  32  29.07 

26.75 

9  39  69.4 

56.0 

9.387 

54.59 

14  46.17 

6.15 

5.51 

13  47  45.38; 

19 

13  36  14.66 

12.30 

10     1  55.3 

41.8 

9.413 

54.23 

14  57.14 

6.42 

560 

13  51  11.92  i 

20 

13  39  60.87 

58.48 

10  23  32.4 

18.7 

9.439 

53.85 

15    7.50 

6.70 

5.69 

13  55    8.48' 

1 

21 

13  43  47.70 

45.28 

10  44  60.1 

46.4 

9.465 

53.45 

15  17.23 

6.97 

5.79 

13  59    5.03; 

22 

13  47  35.18 

32.73 

11     6  18.2 

4.5 

9.492 

53.04 

15  26.31 

7.24 

5.89 

14    3    1.59 

23 

13  51  23.32 

20.84 

11  27  26.1 

12.4 

9.620 

52.61 

15  '."ATS 

7.51 

5.99 

14    6  58.14, 

24 

13  55  12.13 

9.62 

1 1  48  23.5 

9.8 

9.548 

52.16 

15  42.48 

7.78 

6.09 

14  10  54.70 

2r, 

13  58  61.63 

59.10 

12    8  70.1 

56.6 

9.577 

51.71 

15  49.54 

8.05 

6.19 

14  14  51.251 

26 

14    2  51.83 

49.28 

12  29  45.4 

31^ 

9.607 

51.24 

15  55.89 

8.32 

6.29 

14  18  47.81 

27 

14    6  42.76 

40.19 

12  49  69.2 

55.7 

9.638 

50.74 

16    1.53 

8.58 

6.40 

14  22  44.36 

28 

14  10  34.42 

31.83 

13  10  20.9 

7.4 

9.669 

50.23 

16    6.45 

8.84 

6.51 

14  26  40.93 

29 

14  J4  26.8!^ 

24.22 

13  30  20.2 

6.8 

9.700 

49.70 

16  10.60 

9.10 

6.62 

14  30  37.47 

30 

14  18  20.00 

17.37 

13  49  66.8 

53.5 

9.732 

49.16 

16  13.99 

9.35 

6.r3 

14  34  34.03 

31 

14  22  13.96 

11.31 

-14    9  40.2 

27.1 

9.765 

-48.61 

-16  16.59 

16  9.60 

1  6.84 

14  38  30.58 

NoTBw— For  Jf «an  Intenral  of  Bemldiameter  passing  the  Meridian,  gaWnot  0».18  ftwa  tba  SidMaal  Xatamd. 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1 

Bute. 

APPAKKNT  RIGHT 
ASCSNSIOK. 

APPARENT 
DBCLINATXON. 

Hourly  Motion. 
Mean  Noon. 

Equation 
of  Time 
for 

Semi- 
diameter 
at 

Sidereal 
Time  of 
Semid. 

1 

^derealTime 
of  Mean 

Appa- 

Appa- 

Right 

DecH- 
nation. 

1879U 

MeanNooD. 

rent 

NOOD. 

MeanKoon. 

TOnt 
Noon. 

Asoen- 
aion. 

Apparent 

^CT* 

paaaine 
'MeridT 

Noon. 

h    m     8 

8 

O          /    _/' 

/' 

a 

ff 

m     8 

#     // 

m    8 

h  m    8 

NOY.I 

14  26    8.71 

6.05 

-14  28  60.0 

46.9 

9.798 

-48.04 

-16  18.401 16   9.85 

1    6.95 

14  42  37.14 

2 

14  30    4J37 

1.60 

14  47  65.8 

52.9 

9.832 

47.44 

16  19.40 

10.09 

7.07 

14  46  33.69 

3 

14  33  60.65 

57.97 

15    6  57.3 

44.6 

9.866 

46.84 

16  19.59 

10.33 

7.18 

14  50  30.25 

4 

14  37  57.86 

55.17 

15  25  34.0 

21.4 

9.901 

46J32 

16  18.95 

10.57 

7M 

14  54  26.80 

5 

14  41  55.91 

53.22 

15  43  55.6 

43.3 

9.936 

45.57 

16  17.46 

10.81 

7.42 

14  58  13.36 

6 

14  45  54JJ2 

52.12 

16    1  61.6 

49.5 

9*971 

44.92 

16  15.12 

11.04 

7.54 

15   2   9.91 

7 

14  49  54.58 

51.88 

16  19  51.6 

39.7 

10.008 

44.24 

16  11.92 

11.27 

7.66 

15   6   6.47 

8 

14  53  55.20 

52.50 

16  37  25.2 

.13.5 

10.044 

43.55 

16    70^6 

11.50 

7.78 

15  10    3.02 

9 

14  57  56.68 

53,99 

16  54  42.0 

30.5 

10.080 

42.84 

16    2.94 

11.73 

7.90 

15  13  59.58 

10 

15    1  59.03 

56.34 

17  11  41.6 

30.4 

10.116 

42.12 

15  57.16 

11.95 

8.02 

15  17  56.13 

n 

15    5  6^iM 

59.56 

17  28  23.5 

12.6 

10.152 

41.38 

15  50.51 

12.17 

8.14 

15  21  52.69 

12 

15  10    6.31 

3.64 

17  44  47.3 

36.7 

10.188 

40.61 

15  43.00 

12.39 

8.26 

15  25  49.24 

13 

15  14  11.24 

8.58 

18    0  52.6 

42.4 

10J^23 

39.82 

15  34.64 

12.60 

8.38 

15  29  45.80 

14 

15  18  17.01 

14.37 

18  16  39.0 

29.1 

10.258 

39.03 

15  25.43 

12.81 

8.50 

15  33  42.36 

15 

15  22  23.63 

21.01 

18  31  66.1 

56J> 

10.293 

36.21 

15  15.39 

13.03 

8.62 

15  37  38.92 

16 

15  26  31.08 

28.49 

18  47  13.5 

4.3 

10.327 

37.39 

15    4.50 

13.24 

8.74 

15  41  35.47 

17 

15  30  :i9.37 

36.81 

19    1  60.8 

51.9 

10.362 

36.55 

14  52.78 

13.45 

sm 

15  45  32.03 

18 

15  34  48.48 

45.95 

19  16  27.6 

19.0 

10.396 

35.68 

14  40.24 

13.66 

HM 

15  49  28.58 

19 

15  38  58.40 

55.90 

19  30  33.5 

25.2 

10.430 

34.80 

14  26.88 

13.87 

9.08 

15  53  25.14 

20 

15  43    9.13 

6.67 

19  44  18.3 

10.3 

10.463 

33.91 

14  12.71 

14.07 

9.19 

15  5721.70 

21 

15  47  20.65 

18.22 

19  57  41.4 

33.8 

10.496 

33.01 

13  67.75 

14.27 

9.30 

16    1  18.26 

22 

15  51  32.95 

30.56 

20  10  42i> 

35.3 

10.528 

32.09 

13  42.01 

14.46 

9.41 

16   5  14.81 

23 

15  55  46.01 

43.66 

20  23  21.5 

14.6 

10.560 

31.15 

13  25.51 

14.65 

9.52 

16    9  11.37 

24 

15  59  59.83 

5752 

20  35  37.8 

31.3 

10.591 

30.19 

13    8i26 

14.84 

9.63 

16  13    7.92 

25 

16    4  14.40 

12.13 

20  47  31.1 

25.0 

10.622 

29.23 

12  50JS5 

15.02 

9.r3 

16  17    4.48 

26 

16    8  2!).70 

27.48 

20  58  61.1 

55.3 

10.652 

28.26 

12  31.49 

15J30 

9.83 

16  21    1.04 

27 

16  12  45.72 

43.56 

21  10    7.5 

2.0 

10.682 

27iJ7 

12  12.02 

15.37 

9.93 

16  24  57.60 

28 

16  17    2.46 

0.36 

21  20  50.1 

44.9 

10.711 

26.27 

11  51.85 

15.53 

10.03 

16  28  54.15 

29 

16  21  19.90 

17.85 

21  31    84 

3.6 

10.740 

25ii5 

11  30.98 

15.69 

10.13 

16  32  50.71 

30 

16  25  38.02 

36.03 

21  40  62.2 

57.8 

10.769 

24.22 

a    9.42 

15.84 

10.22 

16  36  47.27 

Dee.  1 

16  21)  56.82 

54.89 

21  50  31.2 

27.1 

10.797 

23.18 

10  47.18 

15.99 

10.31 

16  40  43.83 

2 

16  34  16.27 

14.40 

21  59  35.0 

31.3 

10.824 

22.13 

10  24.27 

16.14 

10.40 

16  44  40.38 

3 

16  :)8  36.36 

34.56 

22    8  13.5 

104 

10.849 

21.08 

10    0.74 

16ii8 

10.48 

16  48  36.9^ 

4 

16  42  57.06 

55.33 

22  16  26.4 

23.3 

10.874 

20.00 

9  36.59 

16.41 

10.56 

16  52  33.50 

5 

16  47  18.35 

16.69 

22  24  13.5 

10.7 

10.898 

18.92 

9  11.86 

16.54 

10.63 

16  56  30.06 

6 

16  51  40.21 

38.6:) 

22  31  34.4 

31.9 

10.922 

17.82 

8  46.57 

16.67 

10.70 

17    0  26.6^ 

7 

16  56    2.60 

1.10 

22  i«  28.7 

26.5 

10.943 

16.71 

8  20.73 

16.79 

10.77 

17   4  23.18 

8 

17    0  25.50 

24.08 

22  44  56.3 

54.4 

10.964 

15.59 

7  54.:}7 

16.91 

10.83 

17   8  19.73 

9 

17    4  48.89 

47.55 

22  50  57.2 

55.4 

10.983 

14.47 

7  27.54 

17.00 

10.89 

17  12  16.29 

10 

17    9  12.74 

11.48 

22  56  31.1 

295 

11.002 

13.34 

7    0.25 

17.12 

10.95 

17  16  12.85 

11 

17  13  :^7.0I 

35.b4 

a)     1  37.7 

36.4  11.019 

12.21 

6  32.54 

17i22 

11.01 

17  20    9.41 

12 

17  18    1.65 

0.56 

23    6  16.9 

15.8  11.034 

11.07 

6    4.44 

17.33 

11.06 

17  24    5.96 

13 

17  22  '^.64 

25.63 

23  10  28.6 

27.7 

11.048 

9.92 

5  :«.99 

17.43 

11.11 

17  28    2.52 

14 

17  26  51.96 

51.03 

23  14  12.5 

11.8 

11.061 

8.75 

5    7.22 

I7..53 

11.15 

17  3159.08 

15 

17  31   17.56 

16.72 

23  17  28.6 

28.1 

11.072 

7.58 

4  :)8.17 

17.62 

11.18 

17  35  55.64 

16 

17  35  43.40 

42.65 

23  20  16.7 

16.3 

11.081 

6.41 

4    8.88 

17.71 

1 1 .21 

17  39  52.20 

17 

17  40    9.44 

8.78 

23  22  36.8 

36.5;  11.088 

5.25 

3  39.39 

17.79 

11.23  17  43  48.76  1 

18 

17  44  35i;4 

35.07 

23  24  28.8 

28.6  11.095 

4.08 

3    9.73 

17.87 

IIJ^  17  47  45.31  1 

19 

17  49    1.97 

1.50 

23  25  52.6 

52.4 

11.099 

2.91 

2  39.95 

17.94 

11.27 

17  51  41.87 

20 

17  53  28.39  28.01 

23  26  48.2 
23  27  15.6 

48.1 

11.102 

1.73 

2  10.07 

18.01 

lli28  17  55  38.43 

21 

17  57  54.88;  54.59 

15.6  11.103 

-  0.56 

1  40.14 

18.08 

11.29  17  59  34.99' 

22 

18    2  21.38  21.18 

23  27  14.7 

14.7 

1 1 .104 

+  0.62 

1   10.19 

18.14 

11.30  18    3  31.55 

23 

18    6  47.89'  47.78 

23  26  45.6 

45.6 

11.103 

1.80 

0  40.24 

18.19 

11.30  18    7  28.11 

24 

J8  11  14.35'  14.33 

23  25  48.2 

48.2  11.100 

2.98 

-  0  10.32 

18.24 

11.30  18  1124.66 

25 

18  15  40.73  40.81 

23  24  22  6 

22.5  ii.m) 

4.16 

4  0  19.52 

18.29 

lli29  18  15  21.22 

26 

18  20    7.00'    7.17 

23  22  28.8 

28.7  1 1 .092 

1 

5.:J3 

0  49.24 

18.33 

1158  18  19  17.78 

27 

18  24  33.15*  33.41 

23  20    6.9 

6.7i  11.086 

6.50 

1  18.84 

18.35 

11.26 

18  23  14.34 

28 

18  28  59.13  59.48 

23  17  169 

16.6  11.079 

766 

1  48.27 

18.37 

11.24 

18  27  10.90 

29 

18  33  24.92  25.36 

23  13  58.9 

58.5  11.071 

8.82 

2  17.52 

18.39 

11.21 

18  31    7.46 

30 

18  37  50.50,  51.03 

23  10  13.0 

12.5  11.061 

9.98 

2  46.55 

18.41 

11.18  18  35    4.01  1 

31 

18  42  15.83,  16.45 

23    5  59.3 

:^H.7  11.050 

11.14 

3  15.32 

18.41 

11.14 

18  39    0.57 

32 

18  46  40.88  41  59 

-23     1   17  8 

17.0  11.037 

,412.30 

4  3  43.80 

1618.41 

1  11.09 

18  42  57.131 

— 

-       —  - 

__  —         -■  *— ^ — 

-  -                   -             ■ 

NeiB.— J^  Mean  interro]  of  Semldiaiaeter  paaaing  the  Meridian,  anbtraet  O^.IQ  from  the  Sidereal  IntervaL 
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WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
Meridian 

DIff. 

for  lb. 

of 

Sidereal 
Time  of 
Semid. 

Stan. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

DIff. 

forib. 

of 

Sidereal 
Time  of 

Semid. 
paning 

Merid. 

Stan. 

Blight 
Umb. 

1879. 

Traiult 

Long. 

1879. 

Traniiit. 

Long. 

h    m 

in 

8 

h    m 

m 

8 

Jan.    1 

6  45.96 

1.778 

63.36 

9. 

.    16 

Mar.  1 

6  30.51 

2.210 

70.31 

35. 

.    41 

1. 

2 

7  2JK96 

1.894 

65.23 

15. 

.   31 

2 

7  34.29 

2.263 

71.05 

43. 

.    51 

I. 

3 

8  17.07 

2.034 

67.41 

22. 

.   28 

3 

8  18.75 

2.266 

71.05 

51  . 

.    59 

I. 

4 

9    7.60 

2.174 

69.53 

30. 

.    34 

4 

9  12.79 

2.232 

70.45 

60. 

.    66 

1. 

5 

10     1.19 

2.284 

71.13 

35. 

.    41 

5 

10    5.74 

2  J  80 

69J>7 

67. 

.    72 

I. 

6 

10  56.76 

2.333 

71.84 

41  . 

.    50 

6 

10  57.50 

2.137 

68.86 

72. 

.    83 

I. 

7 

11  52.66 

2.313 

71.50 

51  . 

.    59 

7 

11  48.54 

2.123 

68.61 

83. 

.    94 

1. 

8 

12  47.40 

2.240 

70.39 

60. 

.    66 

8 

12  39.70 

2.149 

69.02 

93. 

.100 

if. 

9 

13  40.02 

2.144 

68.96 

67. 

.    72 

9 

13  32.01 

2.218 

70.10 

100. 

.110 

II. 

10 

14  30.41 

2.060 

67.69 

72. 

.    82 

10 

14  26.42 

2.321 

71.71 

109. 

.118 

II. 

J] 

15  19.15 

2.010 

66.96 

82. 

.    92 

11 

15  2:144 

2.431 

73.41 

119. 

.126 

II. 

12 

16    7.23 

2.007 

66.98 

90. 

.100 

12 

16  22.85 

2.510 

74.65 

127. 

.136 

II. 

13 

16  55.88 

2.057 

67.81 

100. 

.106 

13 

17  23.:« 

2.520 

74.84 

137. 

.143 

II. 

14 

17  46.32 

2.155 

69.35 

107. 

.116 

14 

18  23.17 

2.446 

73.77 

145. 

.  153 

II. 

15 

18  39.55 

2.288 

71.36 

117. 

.122 

15 

19  20aM) 

2.306 

71.65 

150. 

.161 

11. 

16 

19  36.03 

2.416 

7359 

123. 

.131 

16 

20  13.65 

2.138 

69.02 

161  . 

.167 

II. 

17 

20  35.26 

2.505 

74.53 

133. 

.  140 

17 

21     2.95 

1.975 

66.:)8 

167. 

.  174 

II. 

18 

21  35.65 

2.50*) 

74.52 

18 

21  48.69 

1.843 

64.15 

II. 

19 

22  35.01 

2.420 

73.12 

19 

22  31.69 

1.748 

62.51 

II. 

SO 

23  31.:)2 

2.265 

70.77 

20 

23  12.91 

1.695 

61.56 

II. 

32 

0  23.53 

2.089 

68.04 

21 

23  53.36 

1.683 

61.32 

11. 

23 

1  11.60 

1.925 

65.46 

23 

0  33.97 

1.707 

61.76 

I. 

24 

1  56.19 

1.799 

63.44 

24 

1  15.57 

1.765 

62.77 

I. 

25 

2  38.28 

1.717 

62.12 

188. 

.198 

25 

1  58.90 

1.851 

64.25 

I. 

26 

3  18.95 

1.681 

61.58 

196. 

1 

26 

2  44.52 

1.953 

65.97 

20. 

.    26 

I. 

27 

3  59.31 

1.690 

61.80 

1  . 

.     6 

27 

3  32.63 

2.055 

67.68 

25. 

.    33 

I. 

28 

4  40.40 

1.741 

62.73 

5. 

.    13 

28 

4  23.04 

2.140 

69.09 

33. 

.    39 

I. 

29 

5  23.18 

1.831 

64.26 

11  . 

.    19 

29 

5  15.12 

2.192 

(i9.93 

38. 

.    47 

I. 

30 

6    8.50 

1.951 

66.23 

19. 

.    24 

30 

6    7.95 

2i203 

70.10 

48. 

.    56 

I. 

31 

6  56.92 

2.085 

68.34 

24. 

.    30 

31 

7    0.58 

2.178 

69.71 

56. 

.    63 

I. 

Feb.    1 

7  48.51 

2.210 

70.22 

31  . 

.    37 

1 

Apr.    1 

7  62.38 

2.138 

69.03 

63. 

.    70 

I. 

2 

8  42.69 

2.296 

71.48 

38. 

.    46 

2 

8  43.23 

2.103 

68.42 

71  . 

.    78 

I. 

3 

9  38.29 

2.325 

71.83 

46. 

.    54 

3 

9  33.52 

2.094 

68.22 

77. 

.    87 

I. 

4 

10  33.84 

2.295 

71.31 

55. 

.    62 

4 

10  24.05 

2.125 

68.64 

87. 

.    98 

I. 

5 

11  28.15 

2.226 

70.22 

63. 

.    70 

5 

11   15.87 

2.203 

69.80 

98  . 

.104 

I. 

\            6 

12  20.62 

2.148 

69.03 

71  . 

.    78 

6 

12  10.09 

2.322 

71.57 

105. 

.  115 

II. 

7 

13  11.43 

2.092 

68.17 

78. 

.    88 

7 

13    7.46 

2.460 

7:^.66 

116. 

.120 

II. 

8 

14     1.31 

2.073 

67.89 

88. 

.    98 

8 

14     8.02 

2.578 

75.44 

121  . 

.  130 

11. 

9 

14  51.27 

2.099 

68.36 

98. 

.106 

9 

15  10.68 

2.625 

76.18 

132. 

.  140 

II. 

10 

15  42.41 

2.170 

69.53 

105. 

.  114 

10 

16  13.25 

2.56' 

75.45 

141  . 

.147 

11. 

11 

16  35.69 

2.274 

71.18 

115. 

.  119 

11 

17  13.32 

2.423 

73.35 

148. 

.  157 

11    ■ 

12 

17  31.5!) 

2.384 

72.86 

120. 

.  128 

12 

18    9.21 

2.232 

70.46 

158  . 

.  165 

11.  1 

13 

18  29.87 

2.46? 

74.03 

\2i). 

.  138 

13 

19    0.44 

2.04 1 

67.51 

166. 

.172 

II.  1 

14 

19  29.29 

2.474 

74.16 

140. 

.  145 

14 

19  47.41 

1.881 

64.90 

171  . 

.  181 

11. 

15 

20  28.01 

2.404 

73.06 

146. 

.  152 

15 

20  31.07 

1.766 

62.94 

178. 

.  18i) 

II. 

16 

21  2421 

2.272 

71.00 

153. 

.164 

16 

21   12.55 

1.698 

61.71 

188. 

.  nn 

11. 

17 

22  16.79 

2.110 

68.44 

17 

21  52.93 

1.673 

61.22 

II. 

18 

23    5.54 

1.957 

65.95 

18 

22  33JdO 

1.689 

61.45 

11. 

19 

23  50.90 

1.830 

63.87 

19 

23  14.30 

1.742 

62.30 

II. 

21 

0  33.68 

1.742 

62.40 

20 

23  57.04 

1.824 

63.64 

II. 

22 

1  14.83 

1.695 

61.64 

22 

0  41.97 

1.923 

65.27 

I. 

23 

1  55.36 

1.690 

61.59 

23 

1  39.35 

2.025 

66.95 

I. 

24 

2  36.23 

1.722 

62.21 

2. 

.      9 

24 

2  19.02 

2.110 

68.35 

I. 

25 

3  18.29 

1.790 

63.43 

10. 

.    18 

25 

3  10.35 

3.160 

69.30 

36. 

.    44 

I. 

26 

4    2.26 

1.888 

65.10 

16. 

.    22 

26 

4    2.36 

3.166 

69.37 

44. 

.    63 

I. 

27 

4  49.04 

2.002 

67.01 

^W^P 

.   29 

27 

4  54.06 

3.136 

68.96 

53. 

.   60 

I. 

28 

5  38.50 

2117 

68^37 

29. 

.    34 

28 

5  44.75 

3.087 

eSJ20 

61. 

.   68 

f. 

29 

6  30.51 

2.210 

70.31 

35. 

.   41 

29 

6  34ii5 

8.041 

67.47 

67. 

.   73 

1. 

30 

7  22.88 

3.018 

67.09 

73. 

.   83 

I. 

31 

8  11.44 

3.036 

67.33 

83. 

.   93 

I. 

Non.— Tba  Munben  in  tba  eolomiit  of  Stan  Indloata  tboM  Stan  la  the  CatalqpM  on  pp.  333-336,  wbiek  sra  within  30* 
of  the  Moon  In  right  aioanslm.    The  aattait  in  dadlaatUm,  If  nMcAmHy  htight  to  be  obMrnA,  an 
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WASHINGTON  MERIDIAN 

• 

Date. 

Mean 
Time  of 
MeridlMi 

Dlff. 

for  lb. 

of 

sidereal 
Time  of 
Semld. 

Stara 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

DliT. 

for  1  b. 

of 

Sidereal 
Time  of 
Semid. 

Stam. 

Bright 
Limb. 

1879. 

Transit 

Long. 

paaiiiig 
Merid. 

• 

1879. 

Trandt. 

Long, 
m 

^d' 

h    m 

m 

B 

h    m 

• 

Hay   ] 

8  11.44 

2i036 

67.33 

83..    93 

1. 

Jaly    1 

10  18.85 

2.658 

76.43 

139. 

.  144 

I. 

2 

9    1.02 

2.105 

68.33 

93..  100 

1. 

2 

11  22.32 

2.607 

75.66 

145. 

.  151 

I. 

3 

9  52.86 

2.225 

70.12 

100 ..  108 

1. 

3 

12  23.24 

2.455 

73.46 

J  53. 

.  164 

II. 

4 

10  48.10 

2.385 

72.50 

109..  118 

I. 

4 

13  19.77 

2.254 

70.47 

165. 

.170 

II. 

5 

11  47.40 

2Aii4 

74.95 

119..  126 

1. 

5 

14  11.47 

2.060 

67.51 

170. 

.  177 

11. 

6 

12  50.32 

2.675 

76.71 

127  .  .  VMi 

II. 

6 

14  58.90 

1.901 

65.05 

176. 

.187 

II. 

7 

13  55.02 

2.692 

76.98 

139 . .  144 

11. 

7 

15  43.12 

1.793 

63.34 

187. 

.  197 

II. 

8 

14  58.62 

2.586 

75.54 

145  . .  150 

II. 

8 

16  2536 

1.735 

62.43 

h)4. 

.203 

II. 

9 

15  58.50 

2.3SM 

72.78 

153  .  .  164 

II. 

9 

17    6.78 

1.725 

62.29 

203. 

.     5 

11. 

10 

16  53.33 

2.177 

69.55 

164  ..  169 

11. 

10 

17  48.50 

1.758 

62.86 

4  . 

.    12 

11. 

11 

J7  43.13 

1.980 

66.51 

168  . .  176 

II. 

11 

18  31.48 

1.827 

64.01 

10. 

.    18 

II. 

12 

18  28.73 

1.829 

64.06 

176..  187 

II. 

12 

19  16.48 

1.926 

65.56 

19. 

.    23 

II. 

13 

19  11.34 

1.731 

62.3?! 

184  . .  194 

11. 

13 

20    4.00 

2.034 

67iM 

23. 

.    30 

II. 

14 

19  52J21 

1.683 

61.52 

192 . .  203 

II. 

14 

20  54.03 

2.131 

6871 

30. 

.  :» 

II. 

15 

20  32.49 

1.681 

61.43 

201  ..      3 

II. 

15 

21  46.04 

2.195 

69.62 

36. 

.    44 

II. 

16 

21  13i23 

l.TOI 

62.05 

2..     9 

II. 

16 

22  39.01 

2ii09 

69.78 

11. 

17 

21  55.36 

1.795 

63  24 

II. 

17 

23  31.71 

2.175 

69.22 

II. 

18 

22  39.59 

1.894 

64.80 

11. 

19 

0  23.16 

2.109 

68.19 

1. 

19 

23  26.34 

2.002 

66.49 

II. 

20 

1  12.91 

2.037 

67.08 

I. 

21 

0  15.59 

2.097 

67.99 

• 

I. 

21 

2    1.08 

1.982 

66.26 

1. 

22 

1    6.75 

2.159 

68.99 

I. 

22 

2  48.32 

1.962 

65.98 

82. 

.    93 

1. 

23 

1  58.86 

2.174 

69.25 

I. 

23 

3  35.58 

1.985 

66.41 

92. 

.    99 

I. 

24 

2  50.73 

2.142 

68.83 

50..    59 

I. 

24 

4  23.97 

2.058 

67.61 

100. 

.107 

I. 

25 

3  41.44 

2.081 

67.94 

60..   65 

I. 

25 

5  14.70 

2.177 

'  69.48 

107. 

.  116 

1. 

26 

4  30.57 

2.016 

66.97 

65..    71 

1. 

26 

6    8.69 

2.325 

71.75 

117. 

.123 

I. 

27 

5  18.34 

1.96I> 

66.26 

72..    80 

I. 

27 

7    6.28 

2.471 

73.88 

12:^. 

.132 

I. 

28 

6    5.36 

1.958 

66.10 

79..    88 

I. 

28 

8    6.88 

2.565 

75.20 

i:m. 

.140 

I. 

29 

6  52.71 

\sm 

66.69 

88..    98 

I. 

2i) 

9    8.71 

2.568 

75.19 

141  . 

.  147 

I. 

30 

7  41.60 

2.088 

68.11 

96..  104 

I. 

30 

10    9.42 

2.474 

73.75 

149. 

.  158 

1. 

31 

8  33.:)6 

2.235 

70.31 

105..  115 

I. 

31 

1 1     6.96 

2.314 

71.33 

159. 

.166 

I. 

June  1 

9  29.13 

2.417 

n.irr 

116..  119 

I. 

Aug.  1 

12    0.33 

2.136 

68.60 

166. 

.173 

I. 

2 

10  2!).30 

2.-593 

75.49 

121  . .  12i) 

1. 

2 

12  49.58 

1.976 

66.10 

173. 

.  183 

II. 

3 

11  33.05 

2.700 

77.00 

131  .  .  140 

I. 

3 

13  35.45 

1.854 

64.18 

183. 

.  192 

II. 

4 

12  36.01 

2.686 

76.81 

141  .  .  147 

11. 

4 

14  18.94 

1.778 

62.97 

190. 

.200 

II. 

5 

13  41.08 

2.550 

74.90 

148  .  .  158 

11. 

5 

15     1.16 

1.748 

62.52 

199. 

.      3 

11. 

6 

14  39.87 

2.343 

71.89 

159  .  .  165 

11. 

6 

15  43.20 

1.760 

62.79 

2. 

.      9 

II. 

7 

15  33.42 

2.125 

68.64 

166  .  .  173 

II. 

7 

16  25.95 

1.808 

6:167 

9. 

.    16 

11. 

8 

16  22.10 

1.940 

65.78 

173  .  .  183 

11. 

8 

17  10.23 

1.887 

64.98 

15. 

.    21 

11. 

9 

17    6.J)2 

1.805 

63.63 

182  . .  191 

II. 

9 

17  56.64 

1.983 

66.53 

22. 

.    28 

II. 

10 

17  49.19 

1.725 

62.30 

189..  200 

11. 

10 

18  45.41 

2.080 

68.05 

27. 

.    34 

II. 

11 

18  30.16 

1.696 

61.80 

196..      1 

11 

11 

19  36.32 

2.157 

69.20 

34. 

.    40 

11. 

-    12 

19  \om 

1.713 

62.05 

1  ..     9 

11. 

12 

20  28.65 

2.H)6 

69.75 

40. 

.    48 

II. 

13 

19  52.70 

1.770 

62.96 

6..    15 

II. 

13 

21  21 :)!) 

2.192 

6.0.60 

50. 

.    59 

11. 

14 

20  36.20 

1.860 

64.39 

13..    21 

II. 

14 

22  13.59 

2.152 

68.1>2 

11. 

15 

21  22.13 

1,969 

66.07 

20..    24 

II. 

15 

23    4.56 

2.094 

67.98 

II. 

16 

22  10.68 

2.076 

67.73 

II. 

16 

23  54.16 

2.043 

67.14 

11. 

17 

23     1.57 

2.158 

68.97 

11. 

18 

0  42.79 

2.015 

6671 

1. 

18 

23  53.94 

2.195 

69.52 

11. 

19 

1  31.16 

2.025 

66.90 

1. 

•      20 

0  46.55 

2.180 

69.27 

1. 

20 

2  20.31 

2.078 

67.80 

I. 

21 

1  38.25 

2.122 

68.42 

I. 

21 

3  11.23 

2.ir3 

69.32 

105. 

.  115 

1. 

22 

2  28.29 

2.047 

67.31 

63..    70 

I. 

22 

4     4.82 

2.297 

71.27 

115. 

.  120 

I. 

23 

3  16.57 

1 .980 

66.30 

71  . .    78 

I. 

23 

5     1.51 

2.423 

73.20 

120. 

.128 

1. 

24 

4    3.53 

n'40 

65.73 

76..    86 

I. 

24 

6    0.H6 

2.512 

74.49 

129. 

.  139 

I. 

.      25 

4  50.04 

1.944 

65.82 

85..    97 

I. 

25 

7     1.53 

2i>27 

74.69 

140. 

.145 

I. 

26 

5  37.24 

1.999 

66.72 

96  .  .  100 

I. 

26 

8     1 .49 

2.455 

73.59 

146. 

.  154 

I. 

27 

6  26.40 

2.107 

68.43 

101  ..111 

I. 

27 

8  58.87 

2.319 

71.50 

155. 

.  164 

I. 

28 

7  18.74 

2.262 

70.77 

111  ..119 

1. 

28 

9  52.56 

2.157 

68.96 

165. 

.  170 

I. 

29 

8  15.13 

2.439 

73.35 

120  .  .  126 

1. 

29 

10  4245 

2.oao 

66.51 

171  . 

.  181 

1.  • 

30 

9  15.61 

2.5!M 

75.51 

127  .  .  136 

1. 

30 

11  21>.03 

1.883 

64.55 

177. 

.  188 

I. 

31 

10  I8.«:i 

2.6od 

76.43 

139  .  .  144 

1. 

31 

12  13.16 

1.802 

63.23 

188. 

.  197 

II. 

Hotc—Tba  BtialMn  In  th«  tob 
of  tba  Mooa  to  rigM  inntlkm.    TIm 


of  Stan  indicate  1bOM8«an  in  ttMCataksuo  on  pp.  .T)3-336,whloh  are  wltblu'JO>n 
Id  dMHaatloB,  if  nSoltntly  teVcht  to  be  ehienr«d»  are  prateaUo. 
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WASHINGTON  MERIDIAN 

• 

Date. 

Heaa 
Time  of 
Meridian 

Diff. 

for  lb. 

of 

sidereal 
Time  of 
Semid. 
paving 
Merid. 

Stara 

Briglit 
Umb. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

for  lb. 

of 

Sideival 
Time  of 
Semid. 
pawing 
Merid. 

Starv. 

Bright 
Umb. 

1879. 

Trani>it 

Loog. 

1879. 

TranMit 

Long. 

h    m 

in 

8 

h    m 

m 

a 

Sept.  1 

12  55.86 

1.763 

62.58 

195. 

.      1 

Nov.  1 

14     5.99 

2.087 

67.78 

34. 

.    39 

II. 

2 

13  38.07 

1 .762 

62.61 

1  . 

.     6 

2 

14  56.29 

2.098 

68.03 

39. 

.    48 

II. 

3 

14  20.70 

I.7JJ6 

63.25 

5. 

.    13 

3 

15  46.45 

2.076 

67.73 

48. 

.    56 

II. 

4 

15    4.52 

1.859 

64.35 

12. 

.    20 

4 

16  35.76 

2.030 

67.08 

55. 

.    62 

II. 

5 

15  50.09 

1.941 

65.74 

19. 

.    24 

5 

17  23.87 

1.980 

66.33 

62. 

.    70 

U. 

6 

16  37.71 

2.028 

67.17 

24. 

.    31 

6 

18  10.$M 

1.946 

65.78 

69. 

.   75 

II. 

7 

17  27.30 

2.103 

68.38 

31  . 

.    37 

7 

18  57.53 

1.942 

65.69 

74. 

.    85 

II. 

8 

18  18.39 

2.149 

69.13 

37. 

.    45 

8 

19  44.52 

1.981 

66J38 

84  . 

.    95 

II. 

9 

19  10.20 

2.161 

69.27 

45. 

.    54 

9 

20  33.03 

2.071 

67.62 

m . 

.  100 

II. 

10 

20     1.89 

2.141 

68.90 

54. 

.    61 

10 

21  24.32 

2.212 

69.73 

101  . 

.  112 

II. 

11 

20  52.84 

2.103 

68.23 

61  . 

.    68 

11 

22  19.52 

2.394 

72.40 

II. 

12 

21  42.82 

2.064 

67.55 

69. 

.    75 

12 

23  19.25 

2.581 

75.09 

II. 

13 

22  32.05 

2.044 

67.16 

14 

0  22.97 

2.713 

76.99 

I. 

14 

23  21.16 

2.055 

67.32 

15 

1  28.65 

2.733 

77.30 

1. 

16 

0  11.03 

2.108 

68.14 

16 

2  'X\M\ 

2.625 

75.84 

146. 

.  152 

I. 

17 

1    2.67 

2.202 

69.60 

17 

3  33.97 

2.428 

73.04 

155  . 

.164 

I. 

18 

1  56.94 

2.325 

71.5-i 

18 

4  29.58 

2.209 

69.78 

165. 

.  170 

I. 

19 

2  54.29 

2.452 

73.46 

120. 

.126 

19 

5  20.17 

2.015 

66.85 

171  . 

.  17JI 

I. 

20 

3  54.34 

2.542 

74.83 

127. 

.  137 

20 

6    6.67 

1.870 

64.52 

177. 

.188 

I. 

21 

4  55.73 

2.557 

75.12 

139  . 

.  144 

21 

6  50.34 

1.778 

62.98 

188. 

.  197 

I. 

22 

5  5643 

2.484 

74.04 

145. 

.  150 

22 

7  32.43 

1.737 

62.25 

194  . 

.      3 

I. 

23 

6  54.46 

2.343 

71.95 

151  . 

.  163 

23 

8  14.06 

1.740 

62.i5 

1  . 

5 

I. 

24 

7  48.70 

2.176 

69.35 

163. 

.  169 

24 

8  56.26 

1 .783 

62.89 

5  . 

.    13 

I. 

25 

8  38.96 

2.017 

66.81 

168. 

.  175 

25 

9  39.84 

1.853 

63.99 

II  . 

.    19 

I. 

26 

9  25.75 

1.889 

64.70 

176. 

.187 

26 

10  25.31 

1.938 

65.31 

19. 

.    24 

I. 

27 

10    9.96 

1.802 

63.22 

184  . 

.  193 

27 

11   12.85 

2.021 

66.58 

24  . 

.    30 

I. 

28 

10  52.58 

1.757 

62.42 

192. 

.  203 

28 

12    2.17 

2.083 

67.56 

31  . 

.    37 

II. 

29 

11  34.60 

1.751 

62.30 

201  . 

.      3 

2f) 

12  52.54 

2.107 

67.95 

36. 

.    45 

II. 

30 

12  16.91 

1.780 

6^.78 

3. 

.    10 

IL 

30 

13  42.98 

2.089 

67.72 

45. 

.    53 

II. ; 

Oct..    1 

13    0.27 

1.837 

63.75 

10. 

.    18 

Dec.    1 

14  32.57 

2.038 

67.00 

53. 

.    60 

ir.  1 

2 

13  40.23 

1.911 

65.02 

17. 

.    22 

2 

15  20.72 

1.974 

66.06 

61  . 

.    68 

II. 

i        3 

14  32.07 

1.991 

66.37 

23. 

.    29 

3 

16    7.40 

1.918 

65.20 

67. 

.    TO 

II. 

4 

15  20.73 

2.060 

67.56 

30. 

.    34 

4 

16  52.97 

1.886 

64.73 

72. 

.   81 

II. 

5 

16  10.78 

2.105 

68.35 

35. 

.    41 

5 

17  38.21 

1.892 

64.86 

81  . 

.   91 

II. 

1 

6 

17     1.53 

2.117 

66.53 

42. 

.    50 

6 

18  24.17 

1 .947 

65.75 

89. 

.    99 

II 

7 

17  52.19 

2.100 

68.28 

50. 

.    59 

7 

19  12.11 

2.055 

67.46 

J)9. 

.  106 

II. 

8 

18  42.18 

2.064 

67.70 

60. 

.    65 

8 

20    3.32 

2i»0 

69.92 

105. 

.116 

II. 

9 

19  31.26 

2.028 

67.09 

65. 

.    71 

9 

20  58.95 

2.421 

72.85 

117. 

.121 

II. 

10 

20  19.65 

2.009 

66.74 

71  . 

.    80 

10 

21  59.45 

2.616 

75.61 

II. 

11 

21     7.96 

2.023 

66.88 

79. 

.    89 

11 

23    3.95 

2.740 

77.32 

II. 

12 

21  57.08 

2.078 

67.68 

13 

0  10.00 

2.736 

77.30 

I. 

13 

22  48.05 

2.178 

69.16 

14 

1  14.34 

2.604 

75.43 

I. 

14 

23  41.95 

2.319 

71.30 

15 

2  14.42 

2.397 

72.46 

161  . 

.167 

I. 

16 

0  39.49 

2.476 

73.64 

.16 

3    9.28 

2.179 

69.25 

167. 

.175 

I. 

17 

I  40.59 

2.606 

75.57 

17 

3  59.25 

1.995 

66.45 

175. 

.  186 

I. 

18 

2  43.{)6 

2.656 

76.34 

134  . 

.140 

18 

4  45.43 

1.863 

64.39 

183. 

.  193 

I. 

19 

3  47.28 

2.599 

75.60 

142. 

.  147 

19 

5  29.12 

1.786 

63.14 

192. 

.202 

I. 

20 

4  48.03 

2.450 

73.48 

149. 

.  158 

20 

6  11.56 

1.759 

62.69 

201  . 

.      3 

I. 

21 

5  44.56 

2.259 

70.64 

159. 

.166 

21 

6  53.91 

1.776 

62.96 

3. 

.    10 

I. 

22 

6  36.46 

2.072 

67.75 

166. 

.173 

22 

7  37.11 

1.830 

63.79 

10. 

.    18 

I. 

23 

7  24.24 

1.918 

65.28 

173. 

.182 

23 

8  21.92 

1.907 

64.99 

17. 

.    22 

I. 

24 

8    8.88 

1.811 

63.47 

182. 

.  191 

24 

9    8.70 

1.993 

66.29 

22. 

.    29 

I. 

25 

8  51.53 

1.75e 

62.39 

190. 

.200 

25 

9  57.47 

2.068 

67.41 

30. 

.    34 

I. 

26 

9  33.25 

1.733 

62.03 

198. 

.      2 

26 

10  47.72 

2.113 

68.05 

35. 

.    41 

.1. 

27 

10  15.04 

1.756 

62.35 

1  . 

.      9 

27 

11  38.57 

2.116 

68.07 

42. 

.    50 

I. 

28 

10  57.77 

1.810 

63.22 

7. 

.    15 

28 

12  28.97 

2.078 

67.48 

50. 

.    59 

II. 

29 

11  42.07 

1.884 

64.44 

14  . 

.    18 

ii! 

29 

13  18.11 

2.013 

66.52 

59. 

.   65 

II. 

30 

12  28.27 

1.966 

65.77 

21  . 

.    26 

II. 

30 

14    5.64 

1.947 

65.48 

64. 

.    71 

II. 

31 

13  16.39 

2.040 

66.96 

25. 

.    33 

11. 

31 

14  51.66 

1.893 

64.68 

71  . 

.    80 

II. 

32 

14    5.99 

2.087 

67.78 

34. 

.    39 

11. 

32 

15  36.73 

1.870 

64.35 

77. 

.    87 

_ii.i 

NOTB.— Tba  nomben  in  the  oolomnf  of  Stan  indicate  ttaote  Stan  In  the  Gatahvna  on  pp.  333-33B,  whkdi'aM  vlttin  9F> 
of  tba  Moon  la  rfgbt  asotntloo.    The  neareet  in  deoUaatlon,  If  aofloiently  bright  to  be  obwrted,  are  prefciaUa. 
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MEAN  PLAGES  FOB  1879.0. 

ISO. 

star's  Name. 

tndeT 

Bight  Asoenslon. 

YarlAtioii. 

DedinfttioiL 

Amraal 
Variation. 

1 

*  36  Piscium     .     .     . 

6 

1      m       • 

G  10  21.10 

+3!078 

0      /      // 
+  7  34    5.8 

+20.02 

2 

•       B.A.C.113    , 

6.7 

0  23  55.51 

3.083 

4  11  26.7 

19.94 

3 

51  Piscium     •     . 

6 

0  26    9.29 

3.092 

6  17  14.4 

20.00 

4 

58  Piscium     .     . 

5 

0  40  42.74 

3.120 

11  18  49.1 

19.74 

5 

d  Piscium     .     . 

4.5 

0  42  24.23 

3.105 

6  55  33.9 

19.66 

6 

e  Piscium    .    , 

4 

0  56  39.86 

+3.110 

+  7  14  18.4 

+  19.46 

7 

72  Piscium     .     . 

6 

0  58  42.22 

3.163 

14  17  41.6 

19.45 

8 

75  Piscium     .     . 

6 

1     0  11.76 

3.152 

12  18  25.1 

19.44 

9 

•  87  Piscium     .     . 

6 

1     7  41.98 

3.179 

15  29  32.6 

19.16 

10 

Tj  Piscium    .    . 

4.3 

1  25    0.52 

3.201 

14  43  18.6 

18.71 

11 

•         B.  A.  C.  477     . 

6 

1  29  22.01 

+3.233 

+ 16  48  48.5 

+ 18.55 

12 

105  Piscium     .     . 

6 

1  33    9.15 

3.225 

15  47  28.3 

18.39 

13 

4  Arietis .     .     . 

6 

1  41  37.23 

3.246 

16  21     9.4 

18.16 

14 

•    /  Arietis  (N'n  8 

itar) 

4.3 

1  46  54.17 

3.285 

18  42  37.7 

17.80 

15 

t  Arietis .     .     . 

6 

1  50  44.49 

3.266 

17  13  33.3 

17.72 

16 

a  Abistis    .     . 

2 

2    0  21.27 

+3.869 

+22  53  22.9 

+  17.22 

17 

•   15  Arietis .     .     . 

6.5 

2    3  55.29 

3.314 

18  55  42.5 

17.15 

18 

17  Arietis .     .     . 

5.6 

2    6     1.69 

3.345 

20  38  30.0 

17.11 

19 

*  26  Arietis .     .     . 

6 

2  23  51.32 

3.345 

19  19    2.0 

16.20 

20 

V  Arietis .     .     , 

6.5 

2  31  56.79 

3.394 

21  26  13.8 

15.78 

21 

ft  Arietis .     .     , 

6.5 

2  35  32.71 

+3.369 

+  19  29  41.0 

+  15.56 

22 

£  Arietis .     .     , 

4.5 

2  52  17.71 

3.419 

20  51  18.8 

14.63 

23 

C  Aribtis    .     . 

4.5 

3    7  56.90 

3.438 

20  35  42.7 

18.62 

24 

•  64  Arietis .     .     . 

6.5 

3  17    9.79 

3.528 

24  17  39.2 

13.02 

25 

•     7Tauri   .     .     . 

6 

3  27  16.74 

3.542 

24    3  24.7 

12.33 

26 

9  Tauri    .     .     . 

6 

3  29  51.15 

+3.513 

+22  48  33.4 

+  12.17 

27 

i7Tauri   .     .    , 

4 

8  37  41.50 

3.551 

23  43  52.9 

11.63 

28 

1)  Taubi  .     .     . 

3 

3  40  17.58 

3.555 

23  43  46.7 

11.43 

29 

•       B.A.C.1I92  , 

6 

8  43    2.62 

3.593 

25  12  42.0 

11.03 

80 

•  41  Tauri    .     .     . 

5.6 

8  59  11.25 

3.674 

27  16  20.4 

10.09 

31 

^  Tauri   .    .    . 

5.6 

4  12  54.70 

+3.670 

+27    8  34.6 

+  8.96 

32 

X^  Tauri   .     .     . 

6.5 

4  15  18.19 

3.642 

25  20  31.1 

8.81 

33 

d'  Tauri   .     .     , 

4.5 

4  19    4.11 

3.581 

22  32  15.3 

8.50 

34 

r  Tauri   .     .     , 

4.5 

4  34  58.96 

3.594 

22  43  23.3 

7.25 

85 

A:  Tauri   .     .     , 

6.5 

4  50  45.19 

3.665 

24  51  42.4 

5.90 

86 

•        B.  A.  0.1562   , 

6.7 

4  58  23.86 

+3.698 

+26  15  44.4 

+  5.36 

87 

103  Tauri   .     . 

6 

5    0  44.26 

3.650 

24    6  13.2 

5.17 

88 

B.  A.  0.1648 

6.7 

5  13  23.65 

3.765 

27  49  56.6 

3.98 

89 

fi  Taubi  .    .    . 

2 

5  18  38.60 

3.789 

28  30  12.5 

3.42 

40 

121  Tauri   .     .     . 

6 

5  28    3.90 

+3.666 

+23  57  26.4 

+  2.76 

41 

•  125  Tauri   .     .     . 

6 

5  32  14.24 

3.714 

25  49  39.7 

2.40 

42 

132  Tauri   ...     . 

5.6 

5  41  35.4i 

3.684 

24  31  29.1 

1.59 

43 

136  Tauri   .     . 

5 

5  45  43.42 

3.769 

27  34  53.1 

1.18 

44 

139  Tauri   .     .     . 

5.6 

5  50  29.24 

+3.722 

+25  56  13.0 

+  0.82 

45 

1  Greminorum  < 

5 

5  56  45.88 

3.645 

28  16    4.9 

+  0.17 

46 

*     6  Geminorura  , 

6.7 

6    4    7.09 

3.680 

24  26  41.5 

-  0,44 

47 

19  Geminorum  . 

3.4 

6    7  34.40 

3.620 

22  32  24.4 

0.68 

48 

ft  Geminobum  . 

3 

6  15  38.46 

+3.633 

+22  84  26.9 

-   1.48 

49 

49  AurigcB     .    . 

6.5 

6  27  34.85 

3.782 

28    6  53.2 

2.43 

50 

♦         B.  A.  0.2154 

6.7 

6  30    2.25 

3.684 

24  41  23.0 

2.63 

51 

e  Geminorum 

3.4 

6  36  29.20 

+3.694 

+25  14  57.4 

-  3.19 
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MEAN  PLACES  FOB  1879.0. 

1 

So. 

star's  Kflmo. 

tnde. 

Bight  AaoooaioiL 

Ajuinal 
ViiriAtion. 

DeoUnAtloD. 

Annaal 
Vufatioo. 

52 

B.A.C.3238   .     . 

6 

h     m       s 

6  44  39.87 

+3^.647 

+23  44  36l0 

-  ajw 

53 

•  37  Geminorum   , 

6.7 

6  47  52.10 

3.692 

25  31  31.2 

4.  IS 

54 

<a  Geminorum 

6 

6  55    2.55 

3.665 

24  23  10.3 

4.80 

55 

48  Geminorum 

»•    • 

6 

7    5    5.35 

3.657 

24  19  45.9 

5.63 

56 

•  V  82  Geminorum 

6.7 

7    7  17.92 

3.675 

25    5  36.3 

&di 

57 

d  Geminokum  . 

3.4 

7  12  53.80 

+3.590 

+22  12  13.5 

-  6.S6 

58 

A  Geminorum   . 

5.6 

7  16    5.97 

3.670 

25  16  53.1 

6.56 

59 

63  Geminorum 

5.6 

7  20  33.37 

3.568 

21  41  27.9 

7.00 

9^ 

K  Geminorum  . 

4.3 

7  37    8.44 

3.627 

24  41  10.9 

6.30 

h 

•  85  Geminorum   . 

6 

7  48  36.16 

3.511 

20  12    6.7 

9.19 

62 

/t*  Cancri  .     .     . 

6.5 

8    0  38.62 

+3.541 

+21  55  53.0 

-10.15 

63 

C*  Cancri  .     .     . 

4.5 

8    5  16.26 

3.447 

18    0  40.8 

10.58 

64 

B.A.C.a788  . 

6 

8  13  17.30 

3.504 

21    7  43.7 

11.01 

65 

€p  Cancri .     .     , 

6 

8  18  55.96 

3.405 

17  26  37.2 

11.57 

66 

fj  Cancri .     .     . 

6 

8  25  42.58 

3.477 

20  51    2.8 

11.97 

67 

y  Cancri  .     .     , 

4.5 

8  36  16.89 

+3.479 

+21  54    9.3 

-12.63 

68 

d  Cancri  .     .     . 

4 

8  37  48.42 

3.418 

18  35  52.3 

12.99 

69 

**•  Cancri ,     .     , 

6 

8  50  49.62 

3.355 

16    2  41.1 

lase 

70 

a  Cancri  .     .     , 

4 

8  51  52.06 

3.287 

12  19  30.1 

13.71 

71 

TT*  Cancri  .    .     , 

6 

9    8  32.91 

3.319 

15  26  33.2 

14.66 

73 

•     f  Leonis .     .     , 

5.6 

9  25  25.34 

+3.239 

+  11  50    5.2 

-1S.74 

78 

o  Leonis .     .     . 

3.4 

9  34  4L46 

3.206 

10  26  31.2 

16J10 

74 

•    ^  Leonis .     .     < 

6 

9  37    8.50 

3.275 

14  34  26.6 

16.29 

75 

B. AC. 3345   . 

6 

9  41    2.95 

3.231 

11  59  18.6 

16.65 

76 

•        B.A.C.3398   , 

6 

9  50     L14 

3.187 

9  30  20.9 

16.89 

77 

V  Leonis .     .     . 

5 

9  51  42.73 

+3.232 

+  13     1  16.7 

-17.01 

78 

ic  Leonis .     .     . 

5 

9  53  48.60 

3.176 

8  37  26.4 

17.11 

79 

•   A  Leonis .     .     , 

5.4 

10     1  82.91 

3.188 

10  35  24.0 

17.49 

80 

a  LEONIS     .     . 

L2 

10     1  55.66 

3.203 

12  33  29.7 

17.43 

81 

B.A.C.3629  . 

6 

10  14  12.38 

3.144 

7    2  2L1 

17.96 

82 

44  Leonis .     <    . 

6 

10  18  52.43 

+3.160 

+  9  23  56.1 

~16J25 

83 

p  Leonis     .    . 

4 

10  26  26.42 

3.166 

9  55  43.8 

16.40 

84 

*  48  Leonis .     .     . 

6.5 

10  28  29.27 

3.134 

7  34  33.7 

1&^ 

85 

34  Sextantis   .     < 

6 

10  36  22.52 

3.099 

4  12  52.4 

18.72 

86 

36  Sextantis  .     . 

6 

10  38  55.37 

3.091 

3    7  26.7 

ia82 

87 

B.A.C.3736  , 

6 

10  46    0.64 

+3.083 

+  1  40    8.4 

-i9.oe 

88 

d  Leonis .     .     . 

5 

10  54  18.62 

3.098 

4  15  59.7 

19.27 

89 

•  f^  Leonis .     .     , 

6.5 

11    0  43.76 

3.059 

2  36  43.5 

19.47 

90 

1^  Leonis .     .     , 

5 

11    7  33.97 

3.076 

0  35  18.8 

19.53 

91 

B. AC. 3836  , 

6 

11     7  40.53 

+3.087 

+  2  55  41.4 

-19.53 

92 

^  Leonis .     .     . 

4.5 

11  10  30.59 

3.048 

-  2  59  25.4 

19.62 

93 

•   79  Leonis .     .     . 

6.5 

11  17  49.76 

3.080 

+  24  17.8 

19.73 

94 

r  Lenois .     .     . 

5 

11  21  42.81 

3.085 

+  3  31  21.4 

19.79 

95 

e  Leonis .     .     . 

5 

11  24    7.90 

+3.063 

-  2  20  10.1 

-19.84 

96 

0  Leonis     .    . 

5.4 

11  30  45.25 

3.071 

0    9  20.2 

19.84 

97 

B.A.C.3955  . 

6 

11  32  13.43 

3.075 

1  46    1.6 

19.95 

98 

•        B.A.C.4406  . 

6 

11  44  51.26 

3.077 

4  39  39.6 

20.01 

99 

•         B.A.C.4063   . 

6.7 

11  57  24.42 

+3.073 

-  4  48  17.9 

-20.05 

100 

•   14  Virginis    . 

6.7 

12  13    6.58 

3.084 

8  14  31.2 

20.02 

101 

q  Virginis    .     . 

6 

12  27  32.10 

3.094 

8  47    3.5 

19.88 

102 

/Virginis    .     , 

6 

12  30  33.40 

+3.084 

-  5    9  54.8 

- 19.91 
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MEAN  PLACES  FOB  1879.0. 

Ka 

star's  Name. 

Kagni- 
fade. 

Blisht  AaoenaioiL 

Annnal 
▼aiiatioiL 

DeoUnatton. 

■   Annual 
Variation. 

103 

/  Virginia    .     .     . 

5 

h       m       8 

12  33    0.06 

+3.091 

O          1          II 

-  7  19  45.8 

-19^89 

104 

•  38  Virginii    .     . 

6.7 

12  35  42.26 

3.097 

6  50    4.6 

19.81 

105 

•        B.A.C.4813 

6.7 

12  45    5.24 

3.108 

9  40  45.4 

19.73 

106 

ilf  Virginis    . 

5 

12  48    3.65 

3.113 

8  52  53.6 

19.65 

107 

g  Virginis    . 

6 

13     1  33.53 

3.137 

10    5  34.3 

19.35 

108 

53  Virginis    .     , 

5 

18    5  37.17 

+3.180 

-15  32  44.0 

-19.54 

109 

•         B.A.C.444I    . 

6.7 

13  11     6.26 

3.180 

14  54  24.5 

19.10 

110 

•  C6  Virginis    .     , 
a  Virginis  .     . 

6.7 

13  11     6.90 

3.138 

9  54  29.0 

19.08 

111 

1 

13  18  49.22 

3.154 

10  31  44.2 

18.89 

112 

•     %  Virginis    .     , 

6 

13  20  19.65 

3.161 

12    4  39.8 

18.87 

113 

69  Virginis     .     . 

5.6 

18  20  59.99 

+3.194 

- 15  20  47.3 

- 18.86 

114 

75  Virginis    .     . 

6 

13  26  23.96 

3.201 

14  44  26.3 

18.74 

115 

83  Virginis    .     . 

6 

13  37  58.24 

3.228 

15  34  12.8 

18.26 

116 

89  Virginis     .     , 

5 

13  43  17.87 

3^247 

17  31  50.1 

18.08 

117 

B.A.C.4700   , 

6 

14    4  13.96 

3.261 

15  43  46.4 

17.24 

118 

B.A.C.4782   . 

6 

14    8  44.38 

+3.307 

-17  38    7.0 

-16.98 

119 

B.  A.  C.  4739 

6.7 

14  11  56.32 

3.309 

18    9  14.4 

16.82 

120 

B.A.C.4888   . 

6.7 

14  42  19.61 

3.453 

23  44  46.8 

15ii3 

121 

13  Libree  .    .     . 

6 

14  47  18.70 

3.474 

24    8  45.6 

14.97 

122 

B.A.C.4983  . 

6.7 

14  50  24.07 

3.485 

20  52    6.2 

16.53 

123 

Y  Scorpii .     .     . 

3.4 

14  56  59.29 

+3.496 

-24  48  18.5 

-14.40 

124 

B.A.C.4984  , 

6.7 

15    2  48.11 

3.495 

23  31  19.8 

14.05 

125 

t'  LibrsB  .     .     . 

4.5 

15    5  19.53 

3.410 

19  19  57.5 

13.89 

126 

B.A.C.5083  , 

6.7 

15    9  22.18 

3.459 

21  57    5.0 

13.68 

9 

127 

B.A.C.51I7  . 

6.7 

15  26  43.72 

3.556 

24  42    7.6 

12.75 

128 

43  Librae  .     .     . 

6.7 

15  33    7.84 

+3.534 

-23  25  23.6 

- 12.01 

129 

h  Scorpii.     .     . 

5 

15  43  42.13 

3.593 

25  22  54.8 

11.25 

130 

A*  Scorpii .     .     , 

5 

15  46  2092 

3.592 

24  57  52.1 

11.04 

131 

TT  Scorpii .     .     i 

3 

15  51  31.96 

3.616 

25  45  50.7 

10.70 

132 

d  Scorpii     .    . 

2.3 

15  53  10.82 

3.538 

22  16  30.9 

10.54 

1 

133 

B.A.C.5347   . 

6.5 

16    0  45.28 

+3.648 

-26    0    5.1 

-10.04 

' 

134 

(?  Scorpii .     .     . 

5 

16    4  51.32 

3.689 

27  36  38.1 

9.67 

135 

I 
19  Scorpii.     .     . 

5.6 

16  13  21.43 

3.601 

23  52  34.8 

9.02 

136 

47  Scorpii .     .     . 

3.4 

16  13  50.13 

3.634 

25  18    2.4 

8.95 

137 

a  Scorpii     .    . 

1.2 

16  21  59.43 

3.670 

26    9  41.9 

8.34 

138 

33  Scorpii .     .     . 

5 

16  22  51.48 

+3.637 

-24  50  48.9 

-  8.26 

139 

T  Scorpii ...     . 

3.4 

16  28  21.16 

3.725 

27  57  48.5 

7.82 

140 

B.A.C.5709  , 

6 

16  52  33.40 

3.675 

24  54  24.9 

5.93 

141 

36  Ophiuchi   .     . 

5 

17    7  54.42 

3.682 

26  25  21.8 

5.64 

142 

0  Ophiuchi   .     . 

3.4 

17  14  34.71 

+3.677 

-24  52  36.7 

-  3.93 

143 

h  Ophiuchi  .     . 

5 

17  18  58.86 

3.658 

24     3  44.2 

3.69 

144 

c*  Ophiuchi  . 

5 

17  24    2.01 

3.656 

23  52    2.1 

3.18 

145 

3  Sagittarii  .     < 

5 

17  39  56.35 

3.764 

27  46  58.3 

•       1.78) 

146 

4  Sagittarii  . 

5 

17  52  24.27 

+3.656 

-23  48  11.4 

-  0.71 

147 

9  Sagittarii  . 
B.A.C.6I94 

5.4 

17  56  27.29 

3.676 

24  21  40.9 

-  0.32 

148 

6 

18  10  29.22 

3.780 

27    5    5.5 

+  0.85 

149 

X  Sagittarii  .     . 

3 

18  20  30.15 

3.702 

25  29  14.5 

1.55 

150 

B.  A.  C.  6343 

6 

18  31     9.15 

+3.653 

-23  36  21.6 

+  2.74 

151 

"  B.  A.  C.  6369 

6 

18  37  23.23 

3.691 

25    7  49.7 

3.25 

152 

if  Sagittarii  . 

4.3 

18  38    5.87 

3.751 

27     6  48.3 

3.33 

153 

v^  Sagittarii  . 

5 

18  46  51.70 

+3.621 

-22  53  31.1 

-h  4.06 
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MEAN  PLACES  FOR 

1879.0. 

No. 

Stftr's  Name. 

MAffOi- 

tude. 

Bight  Ascension. 

Annual 
Variation. 

Asiiaal 
VariatkHi. 

• 

154 

a  Sagittasii     .     . 

2.3 

b      m       8 

18  47  54.73 

+3!723 

-26  26  41.6 

»       i 

+  4.091 

155 

B.A.C.6490   . 

6.7 

18  55    3.33 

3.678 

25    0  39.4 

4.77 

156 

o  Sagittarii  .     . 

4 

18  57  25.81 

3.594 

21  55     1.4 

4.93 

157 

:t  Sagittarii  .     . 

3 

19    2  33.99 

3.568 

21  12  51.5 

5.37 

158 

fff  Sagittarii  . 

6 

19    8    7.13 

3.681 

25  27  4a2 

5.87 

159 

X^  Sagittarii  .     . 

6 

19  17  54.60 

+3.652 

-24  44  28.6 

+  6.65 

160 

50  Sagittarii  .     . 

6 

19  19    6.12 

3.586 

22    0  55.1 

6.68 

161 

B.A.C.6671    . 

6 

19  23  42.33 

3.546 

21  33  48.5 

6.96 

162 

y^  Sagittarii  .     . 

5.4 

19  29  20.48 

3.654 

25    8  56.3 

7.64 

163 

53  Sagittarii  .     . 

6 

19  32  33.10 

3.618 

23  42    3.9 

7.99 

164 

/Sagittarii  .     , 

5 

19  39  18.12 

+3.503 

-20    3     1.5 

+  8.35 

165 

B.A.C.C869   . 

6.7 

19  57  50.84 

3.540 

21  39  13.3 

9.81 

166 

<T*Capricorni 

6.5 

20  12  24.59 

3.469 

19  29  40.8 

10.97 

167 

TT  Capricorn  I   . 

5 

20  20  23.57 

3.438 

18  36  25.4 

11.55 

168 

T*  Capricomi 

5 

20  32  30.25 

3.359 

15  22  40.7 

12.35 

169 

u  Capricorn  i 

6.5 

20  33    9.62 

+3.425 

-18  33  48.2 

+  12.44 

170 

B.  A.  C.  7802 

6.7 

20  41  32.29 

3.414 

18  38  35.8 

13.00 

171 

21  Capricorni 

6 

20  54    3.09 

3.388 

18    0    4.7 

13.84 

172 

e  Capricorni 

4 

20  59    8.60 

3.379 

17  42  44.7 

14.08 

178 

29  Capricomi 

6 

21     9    2.89 

3.326 

15  40  23.6 

14.74 

174 

t  Capricorni 

4.5 

21  15  30.42 

+3.347 

- 17  20  55.5 

+  15.13 

175 

18  Aquarii     .     . 

6 

21  17  34.74 

3.288 

13  23  46.4 

15.29 

176 

^  Aquarii    .     , 

5.4 

21  31  18.55 

3.197 

8  23  44.6 

15.96 

177 

42  Capricorni 

6.5 

21  34  57.98 

3.264 

14  35  13.7 

15.87 

178 

c^  Capricorni 

5.4 

21  38  33.04 

3.201 

9  38  13.7 

16.36 

179 

X  Capricorni 

5.6 

21  40     1.21 

+3.232 

-11  55  23.6 

+  16.42 

180 

fi  Capricorni 

5 

21  46  41.89 

3.279 

14    7  12.0 

16.79 

181 

B.  A.  C.  7(520  . 

6 

21  47    8.19 

3.212 

10  52  47.0 

16.78 

182 

30  Aquarii     .     . 

5.6 

21  56  54.41 

3.161 

7    6  23.2 

17J22 

183 

e^  Aquarii     .     , 

5.6 

22    4    4.51 

3.206 

11  24  54.2 

17.59 

184 

0  Aquarii    .    . 

4.5 

22  10  26.87 

+3.170 

-  8  23    5.9 

+  17.80 

185 

44  Aquarii      .     . 

6 

22  10  47.47 

3.137 

5  59  26.1 

17.87 

186 

• 

p  Aquarii     .     . 

5.6 

22  13  49.78 

3.159 

8  25  39.6 

17.94 

187 

51  Aquarii     .     . 

6 

22  17  48.63 

3.128 

5  26  55.4 

18.08 

188 

K  Aquarii     .     , 

5.6 

22  31  29.38 

3.108 

4  51     6.1 

ia46 

189 

67  Aquarii 

6 

22  36  55.03 

+3.136 

-  7  35  42.8 

+  18.80 

190 

X  Aquarii    .    . 

4 

22  46  18.00 

3.131 

8  13  21.8 

19.06 

191 

B.A.C.7986  . 

6 

22  48  54.43 

3.113 

5  37  55.5 

19.10 

192 

3  Piscium     .     . 

6 

22  54  25.59 

3.076 

-  0  27     1.0 

19.24 

193 

A  Piscium     .     , 

6 

23    2  28.97 

+3.071 

+   1  28    9.6 

+  19.53 

194 

B.A.C.80J)4  < 

5.6 

23    9  20.22 

3.093 

-  4    9  10.2 

19.56 

195 

y  Piscium     .     . 

4 

23  10  53.47 

3.106 

+  2  37  16.2 

19.58 

196 

B.A.C.8152  . 

6.7 

23  17  18.93 

3.065 

-  0  22  27.9 

19.62 

197 

K  Piscium     .     . 

5.6 

23  20  43.72 

+3.075 

+  0  35  35.3 

+  19.64 

198 

14  Piscium     .     . 

6 

23  27  55.69 

3.086 

-  1  54  55.9 

19.871 

199 

t  Piscium    .    . 

4.5 

23  33  43.67 

3.085 

+  4  58  14.8 

19.49 

200 

X  Piscium     .     < 

5 

23  35  52.20 

3.058 

1     6  52.8 

19.78 

201 

22  Piscium     .     . 

6.7 

23  45  46.08 

+3.068 

+  2  15  27.7 

+  19.98 

202 

25  Piscium     .     , 

6 

23  46  52.85 

3.071 

1  25    4.0 

20.04 

203 

! 

w  Piscium    .    . 

4 

23  53    6.91 

+3.078 

+  6  11  37.1 

+  19.94 

MOON,  1879. 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

JANUARY. 

FEBRUARY. 

MARCH. 

Semi- 

Horizontal 

Honify 

Seml- 

HorijEontal 

Hourly 

Semi- 

Horizontal 

Honrly 

diameter. 

Parallax. 

DiflT. 

diametor. 

PanUlax 

Diff. 

diameter. 

Parallax. 

Dlff. 

d 
1.0 

14  48:4 

54  136 

+  dj5 

/         n 

15     52 

55  15.2 

+  i'.47 

15     4:2 

5d  ii':4 

+  r.5o 

1.5 

14  49.3 

54  16.9 

0.33 

15  10.3 

55  33.8 

1.62 

15    9.5 

55  30.7 

1.69 

2.0 

14  50.9 

54  22.8 

0.59 

15  15.8 

55  54.1 

1.76 

15  15.3 

55  52.3 

1.87 

2.5 

14  53.1 

54  31.1 

0.77 

15  21.7 

56  15.9 

1.86 

15  21.7 

56  15.8 

2.04 

3.0 

14  56.0 

54  41.5 

0.95 

15  28.0 

56  38.9 

1.94 

15  28.6 

56  41.1 

2.16 

3.5 

14  59.3 

54  54.0 

1.11 

15  34.4 

57    2.6 

1.99 

15  35.9 

57    7.8 

2.25 

4.0 

15    3.3 

55    8.4 

1.26 

15  40.9 

57  26.5 

1.98 

15  43.4 

57  35.4 

2.31 

4.5 

15    7.6 

55  2'!.3 

1.37 

15  47.4 

57  50.2 

1.94 

15  50.9 

58    3.2 

2.32 

5.0 

15  12.3 

55  41.3 

1.46 

15  53.7 

58  13.1 

1.86 

15  58.5 

58  30.8 

2.27 

5.5 

15  17.1 

55  59.2 

1.52 

15  59.4 

58  34.6 

1.73 

16    5.7 

58  57.5 

2.18 

6.0 

15  22.2 

56  17.8 

1.57 

16    4.9 

58  54.4 

1.56 

16  12.6 

59  22.8 

2.02 

6.5 

15  27.3 

56  36.7 

1.57 

16    9.7 

59  12.1 

1.38 

16  18.9 

59  45.9 

1.82 

7.0 

15  325 

56  55.6 

1.55 

16  13.8 

59  27.2 

1.15 

16  24.5 

60    6.3 

1.56 

7.5 

15  37.5 

57  14.0 

1.50 

16  17.1 

59  39.5 

0.90 

16  29.1 

60  23.4 

•lii7 

8.0 

15  42.3 

57  31.6 

1.43 

16  19.7 

59  48.9 

0.65 

16  32.8 

60  36.7 

0.95 

8.5 

15  46.8 

57  48.2 

1.34 

16  21.4 

59  55.2 

0.39 

16  35.2 

60  45.9 

0.59 

9.0 

15  51.0 

58    3.7 

1.23 

16  22.3 

59  58.4 

+  0.14 

16  36.6 

60  50.7 

+  0.23 

9.5 

15  54.8 

58  17.8 

1.11 

16  22.3 

59  58.6 

—  0.10 

16  367 

60  51.3 

—  0.12 

10.0 

15  58.3 

58  30.3 

0.98 

16  21.7 

59  56.0 

0.32 

16  35.8 

60  47.7 

0.46 

10.5 

16    1.2 

58  41.2 

0.84 

16  20.2 

59  50.9 

0.51 

16  337 

6^40.1 

0.78 

11.0 

16    3.7 

58  50.4 

0.70 

16  18.3 

59  43.6 

069 

16  30.6 

60  29.0 

1.06 

11.5 

16    5.8 

58  58.0 

0.57 

16  15.8 

59  34.4 

0.84 

16  26.8 

60  14.8 

1.30 

12.0 

16    7.4 

59    4.1 

0.44 

16  12.9 

59  23.7 

0.96 

16  22.2 

59  58.0 

1.49 

12.5 

16    8.8 

59    8.6 

0.32 

16    9.5 

59  11.6 

1.04 

16  17.0 

59  39.0 

1.65 

13.0 

16    9.5 

59  11.7 

0.20 

16    6.0 

58  58.6 

1.11 

16  11.4 

59  18.5 

1.75 

13.5 

16  10.1 

59  13.5 

+  0.10 

16    2.3 

58  44.8 

1.17 

16    5.6 

58  57.1 

1.82 

14.0 

16  10.2 

59  14.0 

0.00 

15  58.4 

58  30.5 

1.20 

15  59.6 

58  35.1 

1.63 

14.5 

16  10.0 

59  13.4 

—  0.10 

15  54.4 

58  16.0 

1.22 

15  53.6 

58  13.0 

1.83 

15.0 

16    9.5 

59  11.7 

0.18 

15  50.5 

58     1.3 

1.23 

15  47.7 

57  51.1 

1.80 

15.5 

16    8.9 

59    8.9 

0.27 

15  46.4 

57  46.4 

1-24 

15  41.8 

57  29.8 

1.75 

16.0 

16    7.7 

69    5.1 

0.36 

15  42.3 

57  31.5 

1.24 

15  36.2 

57    9.2 

1.68 

16.5 

16    6.4 

59    0.2 

0.45 

15  38.2 

57  166 

1.24 

15  30.8 

56  49.4 

1.61 

17.0 

16    4.8 

58  54.2 

0.54 

15  34.2 

57    1.8 

1.23 

15  25.8 

56  30.7 

1.53 

17.5 

16    2.8 

58  47.0 

0.65 

15  305 

56  47.0 

1.23 

15  21.0 

56  13.0 

1.43 

18.0 

16    0.5 

58  38.6 

0.75 

15  26.2 

56  32.2 

1.22 

15  16.4 

55  56.3 

1.34 

18.5 

15  57.9 

58  29.0 

0.85 

15  22.2 

56  17.6 

1.21 

15  12.2 

55  40.8 

1.26 

19.0 

15  54.9 

58  18.1 

0.96 

15  18.3 

56    3.2 

1.19 

15    8.3 

55  26.3 

1.17 

19.5 

15  51.6 

58    5.9 

1.06 

15  14.4 

55  49.0 

1.17 

15    4.5 

55  12.8 

1.08 

20.0 

15  48.1 

57  52.7 

1.16 

15  10.6 

55  35.1 

1.14 

15     1.2 

55    0.4 

0.99 

20.5 

15  44.1 

57  38.1 

1.25 

15    7.0 

55  21.7 

1.09 

14  58.1 

54  49.1 

0.90 

2t.O 

15  39.9 

57  22.6 

1.32 

15    3.5 

55    8.e 

1.04 

14  55.3 

54  38.8 

0.82 

21.5 

15  35.5 

57    6.3 

1.39 

15    0.1 

54  56.6 

0.98 

14  .52.8 

54  29.6 

0.73 

22.0 

15  30.8 

56  49.2 

1.45 

14  57.1 

54  45.3 

0.90 

14  50.6 

54  21.4 

0.63 

^22.5 

15  26.1 

56  31.7 

1.47 

14  54.3 

54  35.0 

0.81 

14  48.7 

54  14.4 

0.54 

23.0 

15  21.3 

56  14.1 

1.47 

14  51.7 

54  25.9 

0.70 

14  47.0 

54    8.4 

0.44 

23Jj 

15  16.5 

55  56.6 

1.43 

14  49.3 

54  18.3 

0.58 

14  45.8 

54    3.7 

0.33 

24.0 

15  11.8 

55  39.6 

1.38 

14  48.1 

54  12.3 

0.44 

14  44.8 

54    0.4 

0.22 

24.5 

15    7.4 

55  23.4 

1.32 

14  46.9 

54    8.0 

0.28 

14  44.3 

53  58.6 

—  0.09 

25.0 

15    3.3 

55    8.1 

1.22 

14  46.2 

54    5.6 

—  0.10 

14  44.2 

53  58.3 

+  0.04 

25.5 

14  59.4 

54  54.2 

1.10 

14  46.2 

54    5.4 

+  0.08 

14  44.6 

53  59.6 

0.19 

26.0 

14  56.2 

54  42.0 

0.94 

14  46.7 

54     7.5 

0.26 

14  45.5 

54    2.8 

0.35 

26.5 

14  53.3 

54  31.5 

0.78 

14  47.9 

54  11.9 

0.46 

14  46.9 

54    8.0 

0.51 

27.0 

14  51.0 

54  23.1 

0.60 

14  49.8 

54  18.7 

0.67 

14  48.9 

54  15.2 

0.68 

27.5 

14  49.3 

54  169 

0.42 

14  52.4 

54  28.1 

0.88 

14  51.4 

54  24.4 

0.86 

28.0 

14  48.3 

54  13.1 

0.22 

14  55.6 

54  40.0 

1.10 

14  54.5 

54  36.0 

1.05 

'    28.5 

14  47.9 

54  11.6 

—  0.01 

14  59.5 

54  54.5 

1.30 

14  58.3 

54  49.8 

1.24 

29.0 

14  4S.2 

54   129 

-f  0.21 

15    4.2 

55  11.4 

1.50 

15    2.6 

55    5.0 

1.43 

29.5 

14  49.3 

54  16.8 

0.44 

15    9.4 

55  30.7 

1.69 

15    7.7 

55  24  4 

1.61 

30.0 

14  51.1 

54  23.4 

0.65 

15  15.3 

55  52.3 

1.87 

15  13.2 

55  44.6 

1.80 

30.5 
31.0 

14  53.7 
14  56.8 

54  32.7 
54  44.4 

0.87 
1.07 

15  21.7 

56  15.8 

+  2.04 

15  19.4 
15  26.2 

56    7.4 
56  32.1 

1.98  i 
2.13 

A. 

,  =  .272/^ 

31.5 

15    0.7 

54  58.6 

+  1.28 

A 

kir 

15  33.3 

56  58.5 

+  2.26 

22 
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MOON,  18T9. 


FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 


Day  of 
Month. 


APRIL. 


d 

1.0 
1.5 
2.0 
2.5 
3.0 

3.5 
4.0 
4.5 
5.0 
5.5 

6.0 
6.5 
7.0 
7.5 

8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 
11.5 
12.0 
12.5 
13.0 

13.5 
14.0 
14.5 
15.0 
15.5 

16.0 
16.6 
17.0 
17.5 
18.0 

18.6 
19.0 
19.5 
20.0 
20.5 

21.0 
21.5 
22.0 
22.5 
23.0 

23.5 
24.0 
24.5 
25.0 
25.5 

26.0 
26.5 
27.0 
27.5 

28.0 

28.5 
29.0 
29.5 
30.0 
30.5 

31.0 
31.5 


Semi- 
diameter. 


I 


Horlsontal 
Parallax. 


40.9 
48.8 
56.7 
4.7 
13.5 

19.8 
26.6 
32.5 
37.6 
41.4 

6  44.0 
6  45.2 
6  45.1 
6  43.7 
6  40.9 


5 
5 
5 
6 
6 

6 
6 
6 
6 
6 


6  37.0 
6  32.0 
6  26.2 
6  19.7 
12.& 

5.5 
58.1 
50.7 
43.4 
36.4 

29.8 
23.5 
17.6 
12.2 
7.3 


5 
4 
4 
4 

4 

4 
4 
4 
4 
4 

4 

4 
4 
4 
4 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

5 
5 
5 
5 


2.9 
59.1 
55.6 
52.6 
50.1 

48.0 
46.3 
45.0 
44.1 
43.6 

43.4 
43.6 
44.1 
45.0 
46.3 

48.0 
50.2 
52.8 
55.8 
59.3 

3.4 

7.9 

12.9 

18.4 

24.4 

30.9 
37.8 
44.9 
52.3 
59.8 


57  26.4 

57  55.2 

58  24.5 

58  53.8 

59  22.3 


59 
60 
60 
60 
61 

61 
61 
61 
61 
61 

60 
60 
60 
59 
59 

58 
58 
58 
57 
57 

56 
56 
56 
55 
55 

55 
54 
54 
54 
54 

54  12.0 
54  5.9 
54  1.2 
53  57.9 
53  55.9 

53  55.2 
53  55.9 

53  57.7 

54  1.0 

54  5.8 


49.3 
14.1 
36.0 
54.4 

8.6 

18.1 
22.6 
22.2 
16.9 

6.8 

52.4 
34.2 
12.8 
48.9 
23.3 

56.7 
29.4 

2.2 
35.6 

9.9 

45.4 
22.3 

0.8 
41.0 
23.0 

6.9 
52.6 
39.9 
2{).0 
19.7 


54 
54 
54 
54 
54 

55 
55 
55 
56 


12.2 
20.1 
29.6 

40.8 
53.8 

8.6 
25.2 
43.6 

3.9 


56  25.9 

56  49.6 

57  14.8 
57  41.1 

57  8.2 

58  35.9 


Hoiirly 
Diff. 


#/ 


+  2.36 
2.42 
2.45 
2.41 
2.32 

2.16 
1.95 
1.68 
1.36 
0.99 

0.59 

4-0.17 

—  0.24 

0.64 

1.02 

1.36 
1.65 
1.88 
2.06 
2.18 

2.25 
2.27 
2.24 

2.18 
2.09 

1.98 
1.86 
1.73 
1.57 
1.42 

1.27 
1.13 

0.98 
0.84 
0.70 

0.58 
0.45 
0.34 
0.23 
0.12 

^0.01 

+  0.11 

0.21 

0.34 

0.46 

0.59 
0.72 
0.86 
1.01 
1.16 

1.31 
1.46 
1.61 
1.76 
1.91 

2.04 
2.14 
2.22 
2.28 
+  2.31 


MAY. 


JUNE, 


Semi* 
diameter. 


A#=».272Afl" 


16  7.3 
16  14.6 
16  21.6 
16  28.0 
16  33.6 

16  38.4 
16  42.1 
16  44.5 
16  45.6 
16  45.3 

16  43.7 
16  40.7 
16  36.6 
16  31.3 
16  25.1 

18.2 
10.8 
3.1 
15  55.1 
15  47.2 


16 
16 
16 


39.5 
32.0 
25.0 
18.4 
12.3 

6.9 

2.0 

57.7 

54.0 

50.9 

48.5 
46.6 
45.2 
44.3 
43.9 

14  44.0 
14  44.5 
14  45.4 
14  46.6 
14  48.2 


15 
15 
15 
15 
15 

15 
15 
14 
14 
14 

14 
14 
14 
14 
14 


14 
14 
14 
14 
15 


50.1 
52.4 
54.9 
57.7 

0.9 


15  4.4 

15  8.2 
15  12.3 
15  16.8 
15  21.5 

15  26.7 
15  32.0 
15  37.7 
15  43.6 
15  49.6 


15 
16 
16 
16 
16 


55.8 

2.1 

8.3 

14.1 

19.8 


Horizontal 
Parallax. 


16  24.9 
16  29.4 


59 


3.5 


59  30.3 

59  55.8 

60  19.2 
60  40.0 


57.5 
11.0 
19.9 
23.9 
22.9 

16.9 

6.0 

50.8 

31.5 

8.8 


60 
61 
61 
61 
61 

61 
61 
60 
60 
60 

59  43.5 
59  16.2 
58  47.7 
58  18.6 
57  49.6 

57  21.2 
56  53.8 
56  27.9 
56  3.8 
55  41.5 


55 
55 
54 
54 
54 


21.3 
3.4 
47.7 
34.2 
22.9 


54  13.8 
54  6.8 
54  1.8 
53  58.6 
57.1 


tk: 


53  57.4 

53  59i2 

54  2.4 
54  7.0 
54  12.9 


54 
54 
54 
54 
54 


19.9 

28.0 
37.3 

47.8 
59.5 


55  12.3 
55  26.2 
55  41.4 

55  57.8 

56  15.3 

56  34.0 

56  53.7 

57  14.4 
57  36.1 

57  58.5 

58  21.2 

58  44.1 

59  6.7 
59  28.5 

59  49.1 

60  7.9 
60  24.4 


Hourly 
DifT. 


+  2iJ7 
2.19 
2.04 
1.85 
1.60 

1.29 

0.94 

0.54 

+  0.13 

—  OJW) 

0.70 
1.09 
1.44 
1.74 
2.00 

2.19 
2.33 
2.40 
2.42 
2.39 

2.33 
2.22 
2.08 
1.93 
1.76 

1.58 
1.40 
1.23 

1.04 
0.85 

0.67 
0.50 
0.34 
0.19 
^0.04 

+  0.09 
0.21 
0.34 
0.43 
0.53 

0.63 
0.72 
0.82 
0.92 
1.01 

1.11 
1.21 
1.31 
1.41 


Semi- 
diameter. 


1.51 

15  56J2 

1.60 
1.68 
1.76 
1.83 

1.88 

16  0.6 
16  4.9 
16  9.0 
16  12.8 
16  16.3 

1.91 

1.90 
1.85 
1.78 
1.64 

16  19.3 
16  21.9 
16  23.8 
16  25.0 
16  25.4 

1.47 
+  126 

16  25.0 
16  23.7 

^  33.1 
6  35.9 
6  37.5 
6  38.1 
6  37.5 


6 
6 
6 
6 
6 

6 
6 
5 
5 


35.7 
32.7 
28.6 
23.6 
17.7 

11.1 
4.1 
56.6 
49.1 
41.6 

34.1 

27.0 
20.3 
14.1 

8.4 

3.3 

58.8 
54.9 
51.8 
49.4 

47.6 
46.4 
45.9 
45.9 
46.5 

47.7 
49.2 
51.3 
53.7 
56.4 

59.3 
2.5 
6.0 
9.6 

13.4 

17.3 
21.3 
25.5 
29.7 
33.0 


5 

4 
4 
4 

4 

4 
4 
4 
4 
4 

4 

4 
4 
4 
4 

4 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5  38.4 
5  42.8 
5  47.3 
5  51.7 


Horizontal 
Parallax. 


60  38.0 
60  48.1 
60  54.3 
60  d&3 
60  54.0 

60  47.4 
60  36.5 
60  21.6 
60  3.2 
59  41.6 

59  17.4 
58  51.4 
58  24J2 
57  56.5 
57  28.7 


57  1.6 

56  35.4 

56  107 

55  47.7 

55  2&7 

55  8.0 

54  51.6 

54  37.6 

54  26.1 

54  17.0 

54  10.4 

54  6.2 

54  4.2 

54  4.4 

54  6.6 

54  10.7 

54  16.6 

54  240 

54  32.8 

54  42.7 

54  53.6 

55  5.4 

55  18.0 

55  31.3 

55  45J2 

55  58.6 

56  14.5 

56  29.7 

56  45.2 

57  1.0 

57  17.1 

57  33.4 

57  49.7 

58  6.1 

58  22.4 

58  38.6 

58  54.3 

59  9.3 

59  23.4 

59  36.2 

59  47.5 

59  56.8 

60  3.8 

60  8.3 

60  9.8 

60  8.3 

60  3.4 

Hoaiijr 
INf. 


+  0J99 
OjG9 

+OJS 
0.00 

-0.37 

0.73 
1j07 
1.39 
1j67 

QjOO 

2:21 

2J» 
2Jtt 
2J29 

Si3 
3.13 

\m 

IJP 
1j6S 

1.47 
1.17 
\ffi 
0J6 

m 

0.46 

-aw 

+0.10 

Oi6 
Oj(7 
0.77; 
0^' 

0J4; 

\A\ 
1.07 
1.13 
U8 

IJS 
li5 

li7 
IJO 
1.33 

1J35 
1.36 
IJ7 
137 
1J5 

133 
IJW 

1.13 

m 

0;j6 

w 

+  055; 
0.00' 

-0J«; 
.034 
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FOR  WASHINGTON  MEAN  NOON  AND  MmNIGHT. 

I>«yor 

JULY. 

AUGUST. 

SEPTEMBER. 

Month. 

SmbS- 

Horizontal 

Hourly 

Semi- 

Horisontal 

Honrlv 

Semi- 

HoriBontal 

Hourly 

diameter. 

Parallaz. 

Diff. 

diameter. 

Parallax 

Dlfr. 

diameter. 

Parallax. 

DUt 

d 
1.0 

16  25.0 

60    8i2 

-di«> 

15  52!5 

58    8.9 

It 
—  1.38 

1^  12!9 

5^  4i'.6 

-fi» 

1.5 

16  23.7 

60    3.4 

0.54 

15  47.8 

57  51.6 

1.48 

15    8.8 

55  28.4 

1J33 

2.0 

16  21.5 

59  55.3 

0.81 

15  42.8 

57  33.2 

1.57 

15    4.9 

55  14.0 

1.17 

8.5 

16  18.4 

59  44.0 

1.06 

15  37.6 

57  14.0 

1.63 

15    ISi 

55    0.5 

1.08 

3.0 

16  14.5 

59  29.7 

1.30 

15  32.1 

^  54J3 

1.66 

14  57.8 

54  48.0 

0.98 

3.5 

16    9.9 

59  12.7 

1.52 

15  26.7 

56  34.2 

1.67 

14  54.8 

54  37.0 

0.85 

4.0 

16    4.5 

58  53.3 

1.70 

15  21.3 

56  14.3 

1.63 

14  52i2 

54  27.6 

0.71 

4U> 

15  56.7 

58  31.9 

1.85 

15  16.1 

55  65.1 

1.58 

14  50.2 

54  20.1 

0.54 

5.0 

15  52.5 

58    9.0 

1.95 

15  11.1 

55  36.8 

1.48 

14  48.7 

54  14.6 

0.:^ 

5.5 

15  46.0 

57  45.1 

2.01 

15    6.4 

55  19.7 

1.37 

14  47.8 

54  11.3 

—  0.18 

6.0 

15  39.4 

57  20.8 

2.02 

15    2.2 

55    4.1 

1.23 

14  47.6 

54  10.4 

+  0.01 

6.5 

15  32.8 

56  56.5 

2.00 

14  58.4 

54  50.2 

1.06 

14  47.9 

54  11.8 

Oi22 

7.0 

15  26.3 

56  32.6 

1.95 

14  55.2 

54  38.4 

0.89 

14  49.0 

54  15.8 

0.43 

7.5 

15  20.1 

56    9.7 

1.86 

14  52.6 

54  28.9 

0.71 

14  50.8 

54  22.4 

0.65 

ao 

15  14i2 

55  48.3 

1.73 

14  50.7 

54  21.7 

0.51 

14  53.3 

54  31.6 

0.86 

&5 

15    8.8 

55  28.4 

1.58 

14  49.4 

54  17.0 

0.29 

14  56.5 

54  43J3 

1.07 

9.0 

15    3.9 

55  10.4 

1.40 

14  46.8 

54  14.8 

—  0.08 

15    0.4 

54  57.4 

1^27 

9.5 

14  59.5 

54  54.6 

1J22 

14  48.9 

54  15.2 

+  0.14 

15    4.8 

55  13.9 

1.46 

10.0 

14  55.9 

54  41J3 

1.02 

14  49.7 

54  18.2 

0.35 

15  10.0 

55  32.7 

1.64 

10.5 

14  52.9 

54  30.2 

0.82 

14  51.2 

54  23.8 

0.56 

15  15.6 

55  53.4 

1.80 

11.0 

14  50.7 

54  21.7 

0.60 

14  53.4 

54  31.9 

077 

15  21.7 

56  15.8 

1.92 

11.5 

14  49.0 

54  15.8 

0.38 

14  56.3 

54  42.3 

.0.96 

15  28.1 

56  39.5 

2.02 

12.0 

14  48.1 

54  12.6 

—  0.17 

14  59.7 

54  55.0 

0.14 

15  34.9 

57    4.2 

2.08 

12.5 

14  47.9 

54  11.9 

+  0.04 

15    37 

55    9.8 

1.31 

15  41.7 

57  29.5 

2.11 

13.0 

14  48.4 

54  13.6 

0.24 

15    8.3 

55  26.3 

1.45 

15  48.7 

57  54.8 

2.09 

13.5 

14  49.6 

54  17.7 

0.42 

15  13.2 

55  44.4 

1.56 

15  55.4 

58  19.6 

2.03 

14.0 

14  51.3 

54  24.0 

0.60 

15  18.4 

56    3.8 

1.65 

16    1.9 

58  43.3 

1.92 

14.5 

14  53.5 

54  32.3 

0.78 

15  23.9 

56  24.0 

1.72 

16    7.9 

59    5.5 

1.77 

15.0 

14  56.3 

54  42.5 

0.92 

15  29.6 

56  44.8 

1.73 

16  13.4 

59  25.6 

1.57 

15.5 

14  59.5 

54  54.3 

1.05 

15  35i{ 

57    5.6 

1.73 

16  18.1 

59  43.0 

1.33 

16.0 

15    3.1 

55    7.6 

1.16 

15  40.9 

57  26.2 

1.69 

16  22.0 

59  57.3 

1.06 

16.5 

15    7.1 

55  22.1 

1.24 

15  46.3 

57  46.2 

1.63 

16  25.0 

60    8.4 

0.78 

17.0 

15  11.2 

55  37.5 

1.31 

15  51.5 

58    5.3 

1.53 

16  27.1 

60  16.0 

0.48 

17.5 

15  15.6 

55  53.6 

1.36 

15  56.3 

58  22.9 

1.40 

16  28.2 

60  20.0 

+  0.19 

18.0 

15  20.2 

56  10.1 

1.38 

16    0.4 

58  38.8 

li25 

16  28.3 

60  20.5 

—  0.10 

18.5 

15  24.7 

56  26.7 

1.39 

16    4.4 

58  52.9 

1.08 

16  276 

60  17.7 

0.37 

19.0 

15  29.2 

56  43.4 

1.37 

16    7.7 

59    4.9 

0.91 

16  25.9 

60  11.6 

0.62 

19.5 

15  :)3.7 

56  59.8 

1.34 

16  10.4 

59  14.6 

0.73 

16  23.5 

60    2.8 

0.84 

S0.0 

15  38.0 

57  15.7 

1.29 

16  12.4 

59  22i2 

0.54 

16  20.4 

59  51.6 

1.02 

20.5 

15  42.1 

57  30.9 

\M 

16  13.9 

59  27.6 

0.36 

16  16.8 

59  38.2 

1.18 

21.0 

15  46.1 

57  45.4 

1.19 

16  14.8 

59  30.7 

0.16 

16  12.7 

59  23.2 

1.30 

21.5 

15  49.0 

57  59.2 

1.12 

16  15.1 

59  31.7 

+  0.02 

16    8.4 

59    7.1 

1.38 

22.0 

15  53.4 

58  12.1 

1.04 

16  14.8 

59  30.9 

—  0.14 

16    3.7 

58  50.1 

1.44 

22.5 

15  56.6 

58  24.1 

0.96 

16  14.1 

59  28.4 

0.28 

15  58.9 

58  32.4 

1.47 

23.0 

15  59.6 

58  35.1 

0.88 

16  13.1 

59  24.3 

0.40 

15  54.1 

58  14.7 

1.47 

23.5 

16    2.3 

58  45.0 

0.79 

16  11.2 

59  18.8 

0.51 

15  49.3 

57  57.1 

1.47 

24.0 

16    4.8 

58  54.0 

0.71 

16    9.7 

59  12.1 

0.60 

15  44.5 

57  39.6 

1.45 

24.5 

"16    6.6 

59    0.9 

0.62 

16    7.5 

59    4.3 

0.69 

15  39.8 

57  22.3 

1.42 

25.0 

16    8.9 

59    8.8 

0.53 

16    5.2 

58  55.5 

0.76 

15  35.2 

57    5.6 

1.38 

25.5 

16  10.4 

59  14.6 

0.43 

16    2.5 

58  45.9 

0.83 

15  30.8 

56  49.2 

1.35 

26.0 

16  11.6 

59  19.2 

0.33 

15  59.7 

58  35.4 

0.90 

15  26.4 

56  33.2 

1.31 

26.5 

16  12.5 

59  22.6 

0.23 

15  56.6 

58  24.2 

0.96 

15  22.2 

56  17.8 

liJ6 

27.0 

16  13.1 

59  24.6 

+  0.11 

15  53.4 

58  12.3 

1.02 

15  18i2 

56    2.9 

1.22 

27.5 

16  13.3 

59  25.1 

—  0.02 

15  49.9 

57  59.6 

1.08 

15  14.2 

55  48.5 

1.17 

28.0 

16  13.0 

59  24.0 

0.16 

15  46.3 

57  46.2 

1.14 

15  10.5 

55  34.6 

1.12 

28.5 

16  12.1 

59  21.3 

0.31 

15  42.5 

57  32.1 

1.20 

15    6.9 

55  21.4 

1.07 

29.0 

16  11.0 

59  16.7 

0.46 

15  38.5 

57  17.4 

1.25 

15    3.6 

55    9.1 

1.01 

29.5 

16    9.2 

59  10.2 

0.62 

15  34.3 

57  •  2.2 

1.28 

15    0.4 

54  57  4 

0.95 

30.0 

16    6.9 

59    1.7 

0.79 

15  30.1 

56  46.7 

1.31 

14  57.4 

54  46.4 

0.88 

30.5 
31.0 

16    4.0 
16    0.6 

58  blJ2 

58  38.8 

0.96 
1.11 

15  25.8 
15  21.5 

56  30.9 
56  15.0 

1.32 
1.32 

14  54.6 

54  36.4 

—  0.79 

A 

gsaa72/S 

31.5 

15  56.7 

58  24.6 

—  li» 

15  17.2 

55  59.1 

—  1.31 

A 

.IT 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

OCTOBER. 

NOVEMBER.     . 

DECEMBER.               i 

1 

Semi- 

Horizontal 

Hourly 

Semi- 

HorizontAl 

Hourly 

Semi- 

Horizontal 

Honily 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diff. 

d 
1.0 

14  52.2 

5^27:3 

-d:7o 

U  447 

53  59.8 

+  0:22 

l4  54.2 

64  3^'.9 

+d;82 

1.5 

14  50.0 

54  19.5 

0.60 

14  45.6 

54    3.3 

0.36 

14  57.1 

54  45.5 

0.95 

9.0 

U  48.3 

54  13.0 

0.48 

14  47.0 

54    8.6 

0.51 

15    0.4 

54  57.6 

1.07 

2.5 

14  46.8 

54    7.9 

0.36 

14  49.0 

54  15.6 

0.66 

15    4.1 

55  11.2 

1.20 

3.0 

14  45.9 

54    4.5 

0.21 

14  51.4 

54  24.5 

0.83 

15    8.2 

55  26.3 

1.33 

3.5 

14  45.5 

54    2.8 

—  0.06 

14  54.4 

54  35.4 

1.01 

15  12.8 

55  43.0 

1.46 

4.0 

14  45.6 

54    3.0 

+  0.11 

14  57.9 

54  48.5 

1.18 

15  17.8 

56     1.3 

1.59 

4.5 

14  46.2 

54    5.4 

0.29 

15    2.1 

55    3.7 

1.36 

15  23SI 

56  21.2 

1.72 

5.0 

14  47.5 

54  10.0 

0.47 

15    6-8 

55  21.1 

1.54 

15  29.0 

56  42.7 

IM 

5.5 

14  49.3 

54  16.9 

0.66 

15  121 

55  40.6 

1.71 

15  35.2 

57    5.5 

1.95 

6.0 

14  51.8 

54  26.1 

0.86 

15  18.0 

56    2.2 

1.88 

15  41.7 

57  29.4 

2.04 

6.5 

14  55.0 

54  37.8 

1.07 

15  24.4 

56  25.7 

2.04 

15  48.6 

57  54.3 

2.11 

7.0 

14  58.9 

54  52.0 

1.28 

15  31.3 

56  51.0 

2.18 

15  55.5 

58  20.0 

2.16 

7.5 

15    3.4 

55    8.6 

1.47 

15  386 

57  17.9 

2.29 

16    2.6 

58  46.0 

2.16 

8.0 

15    6.5 

55  27.4 

1.66 

15  463 

57  46.0 

237 

16    9.6 

59  11.8 

2.12 

8.5 

15  14.3 

55  48.6 

1.84 

15  54.1 

58  14.8 

2.42 

16  16.4 

59  36.7 

2.02 

9.0 

15  20.7 

56  12.0 

2.02 

16    2.0 

58  43.8 

2.41 

16  22.8 

60    0.1 

1.87 

9.5 

15  27.5 

56  37.1 

2.16 

16    9.8 

59  12.5 

2.36 

16  28.6 

60  215 

1-68 

10.0 

15  34.8 

57,  3.8 

2.27 

16  17.3 

59  40.1 

2.24 

16  33.7 

60  40.1 

1.42 

10.5 

15  42.3 

57  31.6 

2.34 

16  24.4 

60    6.1 

2.06 

16  37.8 

60  55.3 

1.11 

n.o 

15  50.1 

58    0.0 

2.38 

16  30.9 

60  29.7 

1.84 

16  40.8 

61    6.5 

0.75 

11.5 

15  ;^.8 

58  28.6 

2.36 

16  364 

60  50.0 

1.54 

16  42.7 

61  13.4 

+  0J7 

12.0 

16    5.5 

58  56.6 

2.29 

16  40.8 

61     6.4 

1.19 

16  48.3 

61  15.5 

—  0.03 

12.5 

16  12.8 

59  23.4 

2.17 

16  44.1 

61  18.4 

0.80 

16  42.5 

61  12.6 

0.44 

13.0 

16  19.6 

59  48.4 

1.39 

16  46.0 

61  25.5 

+  0.:ttJ 

16  40.4 

61    4.9 

QM 

13.5 

16  25.7 

60  10.9 

1.75 

16  465 

61  27.5 

—  0.04 

16  37.0 

60  52.5 

1J2I 

14.0 

16  31.0 

60  30.3 

1.46 

16  45.7 

61  24.4 

0.47 

16  32.5 

60  35.8 

1.55 

14.5 

16  35.2 

60  45.9 

1.13 

16  43.5 

61  16.2 

0,89 

16  S6.0 

60  15j3 

1.85 

15.0 

16  38.3 

60  57.2 

0.76 

16  39.9 

61     3.2 

1.26 

16  20.4 

59  51.5 

2.06 

15.5 

16  40.2 

61     4.1 

+  0.38 

16  35.2 

60  45.9 

1.59 

16  13.3 

59  25.4 

2.26 

16.0 

16  40.8 

61     6.3 

—  O.Ol 

16  29.6 

60  25.1 

1.87 

16    5.7 

58  57.5 

2.87 

16.5 

16  40.1 

61     3.8 

0.39 

16  23.0 

60     1.2 

2.09 

15  67.9 

58  28.5 

2.44 

17.0 

16  38.2 

60  56.9 

0.74 

16  16.0 

59  35.0 

2.26 

15  49.6 

57  592 

2.43 

17.5 

16  35.2 

60  45.9 

1.06 

16    8.4 

59    7.1 

2.36 

15  42.0 

57  30.2 

2.38 

18.0 

16  31.2 

60  31.2 

1.36 

16    0.5 

58  38.5 

2.40 

15  34.4 

57    2.0 

2.30 

18.5 

16  26.4 

60  13.3 

1.60 

15  52.7 

68    9.8 

2.37 

15  27.0 

56  35.1 

2.18 

19.0 

16  20.8 

59  52.9 

1.78 

15  45.0 

57  41.6 

2.33 

15  20.1 

56    9.9 

2.02 

19.5 

16  14.7 

59  30.6 

1.91 

15  37.6 

57  14.2 

2.23 

15  13.8 

55  46.7 

1.84 

»0.0 

16    8.4 

59    7.0 

1.99 

15  30.5 

56  48.1 

2.11 

15    8.1 

55  25.7 

1.66 

20.5 

16    1.6 

58  42.5 

2.04 

15  23.8 

56  23.6 

1.97 

15    2.9 

55    7.0 

1.47 

21.0 

15  55.0 

58  18.2 

2.03 

15  17.6 

56    0.9 

1.81 

'14  58.5 

54  50.6 

IM7 

21.5 

15  48.5 

57  54.1 

1.99 

15  12.0 

55  40.1 

1.64 

14  64.7 

54  36.6 

1.07 

22.0 

15  42.0 

57  30.5 

1.93 

15    6.9 

55  21.4 

1.48 

14  51.6 

54  25.1 

0.87 

22.5 

15  35.9 

57    7.9 

1.85 

15    2.3 

55    4.6 

1.31 

14  49.1 

54  16.0 

0.67 

23.0 

15  29.9 

56  46.0 

1.75 

14  58.3 

54  49.9 

1.14 

14  47.2 

54    9.1 

0.48 

23.5 

15  24.3 

56  25.6 

1.64 

14  54.8 

54  37.1 

0.98 

14  45.9 

54     4.3 

0.30 

24.0 

15  19.2 

56    6.6 

1.53 

14  51.8 

54  26.2 

0.82 

14  45.2 

54     1.8 

—  0.13 

24.5 

15  14.3 

55  48.9 

1.41 

14  49.4 

54  17.2 

0.68 

14  45.1 

54     1.3 

+  0.02 

25.0 

15    9.9 

55  32.6 

1.30 

14  47.5 

54  10.0 

0.53 

14  45.4 

54    2.4 

0.16 

25.5 

15    5.9 

55  17.7 

1.19 

14  45.0 

54    4.5 

0.39 

14  46.1 

54    5.2 

0.30 

26.0 

15    2.2 

55    4.2 

1.08 

14  44.9 

54    0.6 

0.26 

14  47.3 

54    9.6 

0.42  1 

26.5 

14  58.8 

54  51.9 

0.97 

14  44.2 

53  68.2 

0.14 

14  48.9 

54  15.4 

0.52  i 

27.0 

14  55.8 

54  40.9 

0.86 

14  43.9 

53  57.1 

—  0.03 

14  50.8 

54  22.4 

0.62 

27.5 

14  53.2 

54  31.3 

0.76 

14  44.0 

53  57.4 

+  0.08 

14  53.0 

54  30.4 

0.71 

28.0 

14  50.9 

54  22.9 

0.65 

14  44.5 

53  59.0 

0.18 

14  55.5 

54  39.4 

0.79 

28.5 

14  49.0 

54  15.7 

0.55 

14  45.2 

54     1.8 

0.28 

14  58J2 

54  49.4 

0.86 

29.0 

14  47.3 

54    9.6 

0.45 

14  46.3 

54    5.9 

0.39 

15     1.1 

55    0.2 

0.93 

29.5 

14  46  0 

54     4.7 

0.36 

14  47.8 

54  11.2 

0.49 

15    4.3 

55  11.9 

1.00 

30.0 

14  45.0 

54     1.0 

0.26 

14  49.6 

54  17.7 

0.60 

15    7.6 

55  24.3 

1.06  ; 

30.5 
31.0 

14  443 
14  44.0 

53  58.6 
53  57.6 

0.14 
—  0.03 

14  51.6 

54  25.6 

0.71 

15  11.2 
15  15.1 

55  37.5 
55  51.4 

1.12 
118 

jk 

,  =  .272^ 

31.5 

14  44.1 

53  58.0 

+  009 

A 

kTT 

15  19.1 

56    6.1 

+  li85   1 
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WASHINGTON  MEAN  TIME. 


PHASES. 


Konih. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Full  Moon. 

Loat  Quarter. 

New  Moon. 

First  Qnarter. 

Full  Moon. 

d      h      m 

d      b     m 

d       h      m 

d      h      m 

d      h      m 

7  18  39.5 

14  17  54.3 

21  18  42.9 

29  18  36.4 

6    8  33.5 

13    1  45.7 

20  10  54.9 

28  14  50.0 

7  20    1.3 

14  10  <}3.0 

22    3  56.2 

30    7  56.5 

6    5  16.4 

12  21     1.2 

20  20  47.3 

29  21    8.0 

5  13    4.4 

12    9  27.7 

20  12  42.4 

28    6  28.4 

3  20  27.6 

10  23  47.8 

19    3  11.3 

26  12  47.8 

3    4  29.6 

10  15  46.1 

18  15  57.7 

25  17  27.5 

1  14    4.1 

9    9    0.5 

17    3    2.3 

23  22    3.7 

31    1  49.6 

8    2  55.8 

15  12  48.5 

22    4  11.5 

29  16    8.7 

7  20  35.0 

14  22    0.8 

21  13  10.7 

29    9    1.2 

6  12  47.2 

13    7  30.5 

20    1  46.7 

28    3  49.3 

6    2  35.1 

12  17  56.2 

19  18    7.4 

27  23    7.4 

APOQEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

Norember 

December 


Perigee. 


14 
9 
9 
6 
5 
3 


h 

0.0 

6.0 

7.9 

17.0 

a7 

12.0 


13  10.9 
11  22.6 


Apogee, 


28 

25 

24 

21 

18 

14 

12 

9 

5 

3 

31 

27 

24 


h 

12S 
6.7 

20.3 
1.0 
3.7 

17.3 
9.7 
4.4 

23.4 

16.2 

ao 

3.3 
10.4 


Perigee. 


30 
27 
21 
17 
15 


12.0 
10.0 
13.5 
19.9 
23.7 


Greatest  Libiation. 


d  h  m 

7  0  55  8.E. 

3  12  11  8.E. 

3  12  41  S.E. 


2  21  18  N.w. 


d   h 

21  19 
16  23 
15  23 
12  21 
11  3 


8 

6 

15 

12 

16 


8 
7 
8 
0 
3 


m 

15  N.w. 
26  N.w. 

10  N.w. 

18  N.w. 
41  N.w'. 
22  N.w. 
59  N.w, 

30  8.E. 

44  S.E. 

8  S.E. 


7  10  7  8.E. 
5  15  55  8.E. 


31  18 

28  23 
26  21 

23  2 
19  9 

29  15 

24  23 
22  9 


11  8JE. 
13  8.E. 
45  8.B. 
16  8.E. 
53  8.E. 

38  N.W. 
40  N.w. 
45  N.w. 


19  12  14  N.w. 
17  19  40  N.w. 


MOON'S  EQUATOR. 


The  moon's  libration  in  latitude  and  longitude,  at  any  ttmei  may  bo  found  by  means  of  the 
following  formulas  and  tables : 

/as  the  inclination  to  the  ecliptic  of  the  moon's  equator  a^  1^  28'.8, 
{I  as  mean  longitude  of  the  moon's  ascending  node,  (see  page  250), 
SB  mean  longitude  of  the  descending  node  of  the  moon's  equator, 
C  SB  the  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  ftast  on  the  apparent  disc, 
i.  A?  XI')  ^^^  (L  ^^  defined  on  the  next  page,  where  their  values  for  the  year  are  given. 
7if  p,  aU  And  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 
X'sathe  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node,  {I. 

A  A  =  — 0'.57  sin  a  (ft  — ;i) 
a  =>  sin  /  cos  (ft  —  X) 
tan  B  =  tan  /  sin  (ft  —  X) 

The  libration  in  latitude 

longitude 


See  table,  page  343. 


«c 


(( 


=  6  =  B-/3, 


^       .     .  cos  (V  +  A  —  ft)  .     .  COS  (a!  — 

sin  C s=8in  t ^ — !— j7 — ^^  ss -^  sin  t ^ r 

COB  &  cos  b 


ftO. 
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MOON,  1879. 


« 

WASHINGTON  MKAN  TIME. 

« 

MOON'S  EQUATOR. 

0 

Hean 

Hotionof 

• 

A 

ft' 

Aaoend'g  Node 

HeanKoon. 

liiollnation  to 

Aaoend'glTodeoii 

Moon's  Mean 

Solar 
Days. 

€. 

theEttth's 

Earth's  Equator 

on  Earth's 

BqiiAtor. 

to  Aaoending 
ITodeouEdlptio. 

Equator. 

Jan. 

0 

22^  37.9 

122  26.6 

O           1 

3    8.3 

10  17.7 

0.1 

O           $              1 

1  19.06  ' 

10 

22  38.6 

121  53.8 

3    9.5 

142    3.6 

0.2 

2  38.12 

20 

22  39.3 

121  21.0 

3  10.6 

273  49.4 

0.3 

3  57.16 

30 

22  40.0 

120  48.2 

3  11.7 

45  35.2 

0.4 

5  16.23  1 

Feb. 

9 

22  40.7 

120  15.4 

3  12.8 

177  21.1 

0.5 
0.6 

6  35.29  ' 

7  54.35  ! 

19 

22  41.4 

119  42.7 

3  13.8 

309    6.9 

0.7 

9  13.41  ! 

Marc)] 

1    1 

22  42.1 

119  10.0 

3  14.9 

80  52.8 

0.8 

10  32.47 

11 

22  42.8 

118  37.2 

3  15.9 

212  38.6 

0.9 

11  51.53 

21 

22  43.5 

118    4.5 

3  16.9 

344  24.4 

1.0 

13  10.56 

31 

22  44.2 

117  31.9 

3  17.9 

116  10.3 

2.0 

26  21.17  • 

April 

10 

22  45.0 

116  59.2 

1 

3  18.9 

247  56.1 

3.0 
40 

39  31.75  . 
52  AS13& 

20 

22  45.7 

116  26.6 

3  19.8 

19  42.0 

5.0 
6.0 

65  52.92  . 

79  aso 

1 

30 

22  46.4 

115  54.0 

3  20.8 

151  27.8 

May 

10 

22  47.2 

115  21.4 

3  21.7 

283  13.6 

w 

20 

22  47.9 

1 14  48.8 

3  22.6 

54  59.5 

7.0 
8.0 

99  14.09; 
105  24.67 

30 

22  48.7 

114  16.2 

3  23.5 

186  45.3 

9.0 

118  35.25 

June 

9 
19 

22  49.4 
22  50.2 

113  43.6 
113  11.1 

3  24.3 
3  25.2 

318  31.2 
90  17.0 

10.0 

131  45.84 

Hdua. 

O           t 

29 

22  50.9 

112  38.5 

3  26.0 

222    2.8 

1 

0  32.94, 

July 

9 

22  31.7 

112    6.0 

3  26.8 

353  48.7 

2 
3 

1    5.88! 
1  38.82  1 

19 

22  52.4 

111  33.5 

3  27.6 

125  345 

4 

2   11.76  ; 

29 

22  53.2 

111     1.1 

3  28.3 

257  20.4 

5 

2  44.70  ; 

Aug. 

8 

22  54.0 

110  28.6 

3  29.1 

29    6.2 

6 

3  17.65  - 

18 

22  54.7 

109  56.2 

3  29.8 

160  52.0 

7 

3  50.59  : 

28 

22  55.5 

109  23.8 

3  30.5 

292  37.8 

8 
9 

4  23.53; 

4  66.47  1 

Sept 

7 

22  56.3 

106  51.4 

3  31.2 

64  23.7 

10 

5  29.41 

A 

17 

22  57.0 

108  19.1 

3  31.9 

196    9.5 

11 
12 
13 
14 

6    2.85 

6  35^29 

7  853 
7  41.17 

27 

22  57.8 

107  46.7 

3  32.5 

327  55.3 

Oct 

7 

22  58.6 

107  14.3 

3  33.2 

99  41.1 

17 

22  59.4 

106  42.0 

3  33.8 

231  27.0 

15 

8  14.11 

27 

23    0.2 

106    9.6 

3  34.4 

3  12.9 

^  ^^ 

^^            M^^     ^k^S 

Nov. 

6 

23     1.0 

105  37.3 

3  35.0 

134  58.7 

16 

8  47.06  . 

16 

23     1.7 

105    5.1 

3  35.5 

266  44.5 

17 

9  20.00  i 

26 

23    2.5 

104  32.8 

3  36.1 

38  30.4 

18 
19 

9  52.94  : 
10  25.88  ; 

Ayec. 

6 

23    3.3 

104    0.6 

3  36.6 

170  16.2 

20 

10  5a82  ; 

16 

23    4.1 

103  28.4 

3  37.1 

302    2.0 

21 

11  31.76 

26 

23    4.9 

102  56.2 

3  37.6 

73  47.9 

22 

12    4.70 

36 

23    5.7 

102  24.0 

3  38.0 

305  33.7 

23 

12  37.64 

MOON. 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A,)  or  (ft— X  —  180o.) 

ft-Jl 

a7l 

1 
a 

B 

ft-A 

ft-X 

A  A 

1 
a 

B 

ft-^ 

o 

0 

0.0 

39 

0    0.0 

180 

46 

0.6 

56 

o        / 

1    3.9 

13l 

1 

0.0 

39 

0    1.6 

179 

47 

0.6 

57 

1    4.9 

133 

2 

*  0.0 

39 

0    3.1 

178 

48 

0.6 

58 

1    6.0 

132 

3 

0.1 

39 

0    4.7 

177 

49 

0.6 

59 

1    7.0 

131 

4 

0.1 

39 

0    6.2 

176 

50 

0.6 

60 

1    8.0 

130 

5 

0.1 

39 

0    7.7 

175 

51 

0.6 

62 

1    9.0 

129 

6 

0.2 

39 

0    9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0J2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  ]a9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166    . 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

•62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4 

106 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  4a4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

052.2 

144 

82 

0.2 

278 

1  27.9 

96 

37 

OJi 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58^ 

139 

87 

O.l 

740 

1  2a7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1    0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1    1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1    2.8 

135 

A  A  has  the  sign  of  tan  (X— ft) 

a  has  the  sign  of  cob  (ft — X) 

• 

B  has  the  sign  of  sin  (ft— X) 
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MERCURY,  1879. 


Date. 
1879. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  HSBIDIAN  TBANSIT. 

Apparent 

Kight 
Ascension. 

Diftfor 
1  boar. 

Apparent 
DeounatioD. 

Diillfor 
Ihom*. 

Mean  Time 
of  Transit. 

Apparent 

Bigbt 
Asoonston. 

DiSlfor 
1  b.  of 
Long. 

Appareiit 
Deraloatioii. 

Diffior 

Iboarof 

Long. 

h    m     s 

B 

0          /         // 

It 

U     b     m 

h    m     s 

8 

O         /        // 

tt 

Jan.    1 

17  47  21.15 

-  7.073 

-20  12  45.1 

4-    2.58 

1  22  57.2 

17  44  58.76 

-  5.312 

*20  12  40.a 

-    209 

2 

17  44  53.23 

5.256 

20  12  42.3 

-    2.30 

2  22.51.6 

17  43  12.68 

3.535 

20  14  25.3 

6.62 

3 

17  43    8.68 

3.465 

20  14  33.0 

6.85 

3  22  46.6 

17  42    8.56 

1.820 

20  17  54.1 

10.70 

4 

17  42    6.38 

1.741 

20  18    7.4 

10.95 

4  22  42.3 

17  41  44.55 

-  0.196 

20  22  55.6 

14.32 

5 

17  41  44.36 

-  0.112 

20  23  14.4 

14.54 

5  22  38.6 

17  41  58.30 

■I-  1.324 

20  29  17.2 

17.38 

6 

17  42    0.17 

-1-  1.410 

20  29  41.0 

17.58 

6  22  35.5 

17  42  47.20 

2.732 

20  36  45.6 

19.89 

7 

17  42  51.13 

2.816 

20  37  13.8 

20.06 

7  22  32.9 

17  44    8.48 

4.02:) 

20  45    7.5 

21  is: 

B 

17  44  14.40 

4.104 

20  45  39.4 

21.98 

8  22  30.8 

17  45  59.43 

5.202 

20  54  10.1 

23.29 

9 

17  46    7.24 

5.278 

20  54  44.9 

23.39 

9  22  29.1 

17  48  17.40 

6.277 

21     3  41.3 

24iQ 

10 

17  48  26.98 

6.348 

21     4  18.1 

24.30 

10  22  27.9 

17  50  59.95 

7.251 

21  13  29.8 

24.72 

11 

17  51  11.15 

7.316 

21   14    7.8 

24.75 

11  22  27.1 

17  54    4.75 

8.133 

21  23  24.6 

24i» 

12 

17  54  17.41 

8.191 

21  24    3.0 

24.80 

12  22  26.5 

17  57  29.68 

8.931 

21  33  16.8 

24.49 

13 

17  57  43.66 

8.982 

21  33  54.9 

24.46 

13  22  26.3 

18     1  12.84 

9.652 

21  42  57.2 

23.82 

14 

18     1  27.96 

9.697 

21  43  34.3 

23.77 

1 1  22  26.4 

18    5  12.45 

10.304 

21  52  17.8 

22iM 

15 

18    5  28.57 

10.343 

21  52  53.4 

22.78 

15  22  26.7 

18    9  26.96 

10.895 

22    1  12.0 

21.60 

16 

18    9  43.94 

10.928 

22    1  45.5 

21.52 

16  22  27.2 

18  13  54.96 

11.431 

22    9  33.8 

20.16' 

17 

18  14  12.66 

11.456 

22  10    4.8 

20.05 

17  22  27.9 

18  18  35.14 

11.913 

'22  17  18.0 

18.49 

18 

18  18  53.45 

1 1 .935 

22  17  46.3 

18.37 

18  22  28.8 

.18  23  26.42 

12.353 

22  24  19.7 

16J61 

19 

18  23  4^M\ 

12.370 

22  24  44.8 

16.47 

19  22  29.8 

18  28  27.76 

12.752 

22  30  33.7 

14.53 

ao 

18  28  46.92 

12.765 

22  30  55.4 

14.38 

2Q  22  31.1 

18  33  38.25 

13.116 

22  35  55.9 

12^ 

21 

18  33  57.68 

13.125 

22  36  14.0 

12.15 

21  22  32.5 

18  38  57.05 

13.447 

22  40  23.1 

9.95 

22 

18  39  16.65 

13.452 

22  4Q  37.5 

9.79 

22  22  34.0 

18  44  2343 

13.748 

22  43  525 

7.48 

23 

18  44  43.12 

13.750 

22  44    3.1 

7.32 

23  22  35.6 

18  49  56.69 

14.023 

22  46  21.2 

4.90 

24 

18  50  16.40 

14.022 

22  46  28.0 

4.74 

24  22  37.3 

18  55  36.28 

14.275 

22  47  46.7 

-    2.21 

25 

18  55  $5.94 

14.271 

22  47  49.6 

-    2.05 

25  22  39.1 

19    1  21.65 

14.503 

22  48    6.8 

♦.    OJm 

as 

19    1  41.18 

14.497 

22  48    5.9 

+    0.71 

26  22  41.0 

19    7  12.29 

14.714 

22  47  19.6 

3.40 

27 

19    7  31.64 

14.705 

22  47  15.0 

3.55 

27  22  43.0 

19  13    7.74 

14.906 

22  45  23.2 

6.31  ; 

28 

19  13  26.86 

14.895 

22  45  15.0 

6.46 

28  22  45.1 

19  19    7.65 

15.083 

22  42  16.1 

9.30 

29 

19  19  26.48 

15.070 

22  42    4.4 

9.44 

29  22  47.2 

19  25  11.63 

l5iS45 

22  37  56.7 

12.33 

30 

19  25  30.11 

15.230 

22  37  41.7 

12.46 

30  22  49.4 

19  31  19.33 

15.394 

22  32  24.0 

15.41 

31 

19  31  37.44 

15.377 

22  32    5.8 

15.54 

31  22  51.6 

19  37  30.47 

15.531 

22  25  36.4 

18.53 

Feb.  1 

19  37  48.15 

15.513 

22  25  15.2 

18.67 

1  22  53.9 

19  43  44.75 

15.659 

22  17  33.3 

.   21.72 

2 

19  44     1.99 

15.639 

22  17    9.3 

21.83 

2  22  56.2 

19  50     1.97 

15.775 

22    8  13.4 

2iM 

3 

19  50  1872 

15.754 

22    7  46.9 

25i)4 

3  22  58.6 

19  56  21.86 

15.882 

21  57  35.9 

28.19 

4 

19  56  38.09 

15.860 

21  57    7.1 

28.28 

4  23    1.0 

20    2  44.20 

15.981 

21  45  40  1 

31.47 

5 

20    2  59.69 

15.958 

21  45    9.2 

31.55 

5  23    3.5 

20    9.    8.82 

16.072 

21  32  25.2 

34.78' 

6 

20    9  23.94 

16.048 

21  31  52.5 

34.85 

6  23    6.0 

20  15  35.58 

16.157 

21  17  50.6 

38.12* 

7 

20  15  50.11 

16.132 

21  17  16.3 

38.18 

7  23    8-5 

20  22    4.29 

16.235 

21     1  55.4 

41.47 

8 

20  22  18.21 

16.209 

21     1  19.9 

41.52 

8  23  11.1 

20  28  34.82 

16.308 

20  44  39.6 

44.85 

9 

20  28  48.10 

16.281 

20  44    3.1 

44.89 

9  23  13.6 

20  35    7.04 

16.375 

20  26    2.3 

48.25 

10 

20  35  19.67 

16.348 

20  25  25.1 

48i28 

10  23  16.2 

20  41  40.85 

16.440 

20    6    3.1 

51.68, 

11 

20  41  52.81 

16.412 

20    5  25.5 

51.69 

11  23  18.9 

20  48  16.15 

16.499 

19  44  41.8 

55.11 

12 

20  48  27.43 

16.471 

19  44    4.0 

55.11 

12  23  21.6 

20  54  52.85 

16.657 

19  21  57.8 

58,56 

13 

20  55    3.44 

16.528 

19  21  20.3 

58.54 

13  23  24.2 

21     1  30.89 

16.611 

18  57  51.0 

62.0] 

14 

21     1  40.77 

16.582 

18  57  14.1 

61.98 

14  23  26.9 

21     8  10.19 

16.663 

18  32  21.1 

65.48' 

15 

21    8  19.35 

16.633 

18  31  45.1 

65.44 

15  23  29.7 

21   14  50.71 

16.712 

18    5  27.8 

68.9b, 

16 

21  14  59.14 

16.682 

18    4  53.0 

68.90 

16  23  32.4 

21  21  39.41 

16.761 

17  37  11.0 

72.44 

17 

21  21  40.10 

16.730 

17  36  37.7 

72.37 

17  23  :15.2 

21  28  15.25 

16.808 

17    7  30.6 

75.92 

18 

21  28  22.19 

16.777 

17    6  59.2 

75.84 

18  23  38.0 

21  34  59.22 

16.855 

16  36  26.3 

79.421 

19 

21  35    5.40 

16.823 

16  35  57.2 

79.32 

19  23  40.8 

21  41  44.30 

16.901 

16    3  58.3 

82.90: 

20 

21  41  49.71 

16.869 

16    3  31.8 

82.79 

20  23  43.6 

21  48  30.50 

16.948 

15  30    6.8 

86.39 

21 

21  48  35.13 

16.915 

15  29  43.2 

86.26 

21  23  46.4 

21  65  17.80 

16.994 

14  54  51.6 

89.871 

22 

21  55  21.64 

16.961 

14  54  31.3 

89.73 

22  23  49.3 

22    2    6.22 

17.040 

14  18  13.1 

93.341 

23 

22    2    9i26 

17.007 

14  17  56.4 

93.18 

23  23  52.1 

22    8  55.76 

17.088 

13  40  11.6 

96.Tf>! 

24 

22    8  57.99 

17.054 

13  39  58.8 

96.62 

24  23  55.0 

22  15  46.44 

17.136 

13    0  47.1 

100.23' 

25 

22  15  47.85 

17.102 

13    0  38.8 

100.04 

25  23  58.0 

22  22  38.28 

17.184 

12  20    0.6 

103.69; 

26 

22  22  38.86 

17.150 

12  19  57.1 

103.42 

27 

22  29  31.02 

17.198 

11  37  54.6 

106.78 

27    0    0.9 

22  29  31.27 

17533 

11  37  53.0 

107.00 

28 

22  36  24.34 

17.246 

10  54  31.9 

110.10 

28    0    3.8 

22  36  25.44 

17.281 

10  54  24B 

110.33 

29 

22  43  18.82 

♦17.294 

-10    9  50.1 

+113.36 

29    0    6.8 

22  43  20.78 

♦17.330 

-10    9  37.2 

•1.113.61 

1 
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Date. 
1870. 

FOB  WASHINGTOK  MEAK  NOON. 

FOE  AfKRTDTAN  TRANSIT. 

Apparent 

KVlit 
Asoexision. 

DitCfor 
1  hoor. 

Apnarent 
DeouDatioD. 

Dlflf.for 
1  boar. 

Mean  Time 
of  Transit. 

ApparoBt 

Kight 
Ascension. 

Diff.for 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.for 

ihonrof 

Long. 

h    m     8 

B 

O        J         II 

-10    9  50.1 

II 

d     h    m 

h    m     8 

8 

O          1         II 

+Il£61 

Mar.  J 

22  43  18.82 

+17.294 

+113.36 

i     0    6.8 

22  43  20.78 +17..3.30 

-10    9  37.2 

2 

22  50  14.44 

17.341 

9  23  51.0 

116.55 

2     0     9.8 

22  50  17.27 

i  7.377 

9  23  32.0 

116.81 

3 

22  57  11.16 

17.386 

8  36  36.2 

119.66 

3    0  12.8 

22  57  14.87 

17.42:3 

8  46  10.7 

119.94 

4 

23    4    8.93 

17.428 

7  48    8.0 

122.67 

4     0  15.8 

23    4  13.53 

17.465 

7  47  35.7 

122.96 

5 

23  11     7.66 

17.466 

6  58  29.0 

125.56 

5    0  18.9 

23  11  13.15 

17.503 

6  57  49.5 

125.86 

6 

23  18    7.22 

17.497 

6    7  42.3 

128.30 

6    0  21.9 

23  18  13.61 

17.535 

6    6  55.4 

128.61 

7 

23  25    7.42 

17.520 

5  15  52.0 

130.86 

7    0  25.0 

23  25  14.72 

17.558 

5  14  57.5 

131.18 

8 

23  32    8.05 

17.532 

4  23    2.5 

133.22 

8    0  28.1 

23  32  16.25 

17,569 

4  22    0.2 

133.54 

9 

23  39    8.81 

17.530 

3  29  19.3 

135.33 

9    0  31.2 

23  39  17.91 

17..567 

3  28    9.0 

135.66 

10 

23  46    9.31 

17.511 

2  34  48.8 

137.16 

10    0  34.2 

23  46  19.2<) 

17.547 

2  33  30.6 

137.49 

Jl 

23  53    9.10 

17.469 

1  39  38.3 

138.66 

1 1     0  37.3 

23  53  19.95 

17.504 

1  38  12.2 

133.99 

\2 

0    0    7.60 

17.401 

-  0  43  56.2 

139.78 

12    0  40.3 

0    0  19.20 

17.435 

-  0  42  22.3 

140.10 

13 

0    7    4.15 

17.304 

+  0  12    7.7 

140.47 

13    0  43.3 

0    7  16.64 

17.336 

+  0  13  49.1 

140.77 

14 

0  13  57.92 

17.171 

1     8  22.7 

140.70 

14    0  46.3 

0  14  11.17 

17.201 

I   10  11.2 

140.98 

15 

0  20  48.03 

16.998 

2    4  37.1 

140.41 

15    0  49.2 

0  21     1.96 

17.025 

2    6  32.2 

140.67 

16 

0  !87  33.48 

16.780 

3    0  37.8 

139.55 

16    0  52.0 

0  27  48.01 

16.803 

3    2  38.7 

139.78 

17 

0  34  13.06 

16.510 

3  56  10.7 

138.09 

17    0  54.7 

0  34  28.11 

16.529 

3  58  16.5 

r38.28 

18 

0  40  45.54 

16187 

4  51     1.1 

136.01 

18    0  57.3 

0  41     1.00 

16.201 

4  53  10.9 

136.15 

19 

0  47    9.56 

15.805 

5  44  53.8 

133.27 

19    0  59.8 

0  47  25.30 

15.814 

5  47    6.5 

133.36 

20 

0  53  23.69 

15.362 

6  37  32.9 

129.88 

20     1    2.1 

0  53  39.57 

15.365 

6  39  47Si 

129.92 

21 

0  59  26.44 

14.858 

7  28  42.8 

125.84 

21     1     4.2 

0  59  42.32 

14.855 

7  .30  57.3 

125.82 

22 

1     5  16.35 

14.291 

8  18    8.2 

121.1& 

22    1     6.1 

1     5  32.07 

14.281 

8  20  21 5 

121.10 

23 

1  10  51.88 

13.660 

9    5  34.4 

115.91 

23     1     7.7 

1  11     7.28 

13.643 

9    7  45.1 

115.77 

24 

J  16  11.54 

12.969 

9  50  47.2 

110.07 

24     1     9.0 

1  16  26.45 

12.945 

9  52  53.8 

109.87 

25 

1  21  13.93 

12i221 

10  33  33.6 

103.72 

25     1  10.1 

1  21  28.19 

12.191 

10  35  34.7 

103.47 

26 

I  25  57.71 

11.418 

11  13  41.7 

96.89 

26     1  10.9 

1  26  11.19 

11.383 

11  15  36.1 

96.59 

27 

1  30  21.60 

10.565 

11  51     0.7 

'89.63 

27     1   11.3 

1  30  34.15 

10X>25 

11  52  47.1 

89.28 

28 

1  34  24.45 

9.666 

12  25  20.7 

81.98 

28     I  11.4 

1  34  35.94 

9.621 

12  26  58.1 

81.59 

29 

1  38    5.23 

8.726 

12  56  33.0 

74.00 

29     1  11.2 

1  38  15.56 

8.676 

12  5»    0.6 

73.58 

30 

1  41  23.01 

7.750 

13  24  30.2 

65.72 

30     1  10.5 

1  41  32.09 

7.697 

13  25  47.2 

65.27 

31 

1  44  17.02 

6.746 

13  49    5.5 

57.18 

31     1    9.4 

1  44  24.80 

6691 

13  50  114 

66.71 

Apr.  1 

1  46  46.67 

5.721 

14  10  13.2 

48.42 

1     1    8.0 

1  46  53  13 

5.665 

14  11     7.8 

47.94 

2 

1  48  51.50 

4.680 

14  27  48.4 

39.48 

2     1     6.1 

1  48  56.64 

4.625 

14  28  31.7 

39.01 

3 

1  50  31.24 

3.632 

14  41  47.0 

30.38 

3    1     3.8 

I  50  35.08 

3.578 

14  42  19.1 

29.93 

4 

1  51  45.83 

2.585 

14  52    5.8 

21.17 

4     1     1.1 

1  51  48.44 

2.534 

14  52  27.1 

20.74 

5 

1  52  35.42 

1.550 

14  58  42.6 

11.90 

5    0  58.0 

1  52  36.90 

1.504 

14  58  53.9 

11.50 

6 

1  53    0.43 

+  0.538 

15     1  37.0 

+    2.62 

6    0  54.4 

1  53    0.90 

+  0.499 

15     1  39.3 

+    2.26 

7 

1  53    1.53 

-  0.440 

15    0  48.9 

-    6.62 

7    0  50.5 

1  53     1.15 

-  0.471 

15    0  43.2 

-    6.92 

8 

1  52  39.67 

1.373 

14  56  20.5 

15.71 

8    0  46.2 

1  52  38.60 

1.396 

14  56    8.3 

15.95 

9 

1  51  56.10 

2.247 

14  48  16.6 

24.56 

9    0  41.5 

1  51  54  53 

2.263 

14  47  59.5 

24.73 

10 

1  50  52.38 

3.050 

14  36  44.1 

33.09 

10    0  36.5 

1  50  50.51 

3.058 

14  36  23.9 

33.18 

11 

1  49  30.37 

3.769 

14  21  51.5 

41.19 

11     0  31.2 

1  49  28.40 

3.769 

14  21  30.3 

41.20 

12 

1  47  52.20 

4.394 

14    3  51.7 

48.71 

12    0  25.6 

1  47  50.32 

4.387 

14    3  30.8 
13  42  40.9 

48.65 

13 

1  46    0J27 

4.915 

13  42  59.4 

55.53 

13    0  19.8 

1  45  58.64 

4.902 

55.40 

14 

1  43  57.15 

5.325 

13  19  32.6 

61.55 

14    0  13.9 

1  43  55.91 

5.307 

13  19  18.2 

61.35 

15 

1  41  45.61 

5.616 

12  53  52.4 

66.65 

15    0    7.8 

1  41  44.88 

5.594 

12  53  43.6 

66.39 

16 

1  39  28.5J 

5.789 

12  26  21.5 

70.75 

16    0     1.6 

1  39  28.36 

5.764 

12  26  19.6 

70.45 

16  23  55.4 

1  37    9.14 

5.815 

11  57  30.8 

73.45 

17 

1  37    8.69 

5.841 

11  57  25.1 

73.77 

17  23  49.1 

1  34  50.1 1 

5.752 

1 1  27  43.3 

75.34 

18 

1  34  49.06 

5.776 

1 1  27  29.6 

75.67 

18  23  42.9 

1  32  33.92 

5.580 

10  57  23.9 

76.12 

19 

1  32  32.32 

5.602 

10  57    2.1 

76.44 

19  23  36.8 

1  30  23.07 

5.307 

10  26  58.8 

75.80 

20 

1  30  21.01 

5.324 

10  26  29.4 

76.10 

20  23  30.8 

1  28  19.90 

4.943 

9  56  53.9 

74.44 

21 

1  28  17.49 

4.955 

9  56  17.6 

74.71 

21  23  25.0 

1  26  26.46 

4.498 

9  27  33.3 

72.12 

22 

1  26  23i53 

4.504 

9  26  51.1 

72.34 

22  23  19.4 

I  24  44.58 

3.983 

8  59  19.4 

68.91 

23 

1  24  41.87 

3.963 

8  58  32.6 

69.07 

23  23  14.0 

1  23  15.73 

3.415 

8  32  31.9 

64.93 

24 

1  23  13.11 

3.406 

8  31  41.9 

65.03 

24  23    8.8 

1  22    1.13 

2.796 

8    7  28.0 

60.28 

25 

1  21  58.75 

2.783 

8    6  36.4 

60.32 

25  23    3.9 

1  21     1.79 

2.145 

7  44  22.7 

55.08 

26 

1  20  59.79 

2^126 

7  43  31.0 

56.05 

26  22  59.2 

1  20  18.37 

1.470 

7  23  27.5 

49.45 

27 

.  1  20  16i^9 

1.446 

7  22  37.4 

49.36 

27  22  54.8 

1  19  51.34 

0.780 

7    4  51.8 

43.49 

28 

1  19  50.50 

0.751 

7    4    4.5 

43.34 

28  22  50.7 

1  19  40.97 

-  0.082 

6  48  42.1 

37.28 

29 

1  19  40.89 

-  0.049 

6  47  59.1 

37.08 

29  22  46.9 

1  19  47.35 

+  0.615 

6  35    3.4 

30.94 

30 

1  19  48.12 

+  0.652 

6  34  25.8 

30.69 

30  22  43.4 

1  20  10.41 

1.306 

6  23  57.8 

24.53 

31 

1  20  12.11 

+  1.346 

•f  6  23  26.6 

-  24.24 

31  22  40.1 

1  20  49.98 

+  1.989 

+  6  15  26.3 

-  13.10 
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Date. 
1870. 

FOB  WASHINGTON  MEAN  NOON. 

* 

EOB  MBKIDIAN  TRANSIT, ' 

Apparent 
AftoenaioD. 

Dlffifor 
1  honr. 

Apparent 
Declination. 

Biff,  for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

KJglit 
AsoonAion. 

l>iff.for 
1  h.of 
Lonj;. 

Deolination. 

DUE.  for 

1  hoar  of 

Long. 

May  1 

h    m     8 
1  20  12.11 

4-  r.346 

O         1        It 

^6  2A  26.6 

-24.24 

d     h     m 
1  22  40.1 

h    m     8 
1  20  49.98 

+  K989 

+  6  15  2^'3 

-18.10 

a 

1  20  52.66 

2.031 

6  15    2.4 

17.78 

2  22  37.1 

1  21  45.78 

2.658 

6    9  28.5 

11.74 

3 

1  21  49.49 

2.702 

6    9  12.5 

11.40 

3  22  34.4 

1  22  57.46 

3.312 

6    6    2.1 

-5.47 

4 

1  23    2.23 

3.357 

6    5  54.6 

-  5.11 

4  22  31.9 

1  24  24.62 

3.948 

6    5    4.8 

+  0.67 

5 

1  24  30.47 

3.993 

6    5    6.1 

+  1.04 

5  22  29.7 

1  26    6.84 

4.565 

6    6  32.9 

6.64 

6 

1  26  13.76 

4.610 

6    6  43.3 

7.02L 

6  22  27.7 

1  28    3.65 

5.164 

6  10  22.3 

12.44 

7 

1  28  11.64 

5i208 

6  10  41.8 

12.82 

7  22  25.9 

1  30  14.58 

5.744 

6  16  28.5 

18.04 

8 

1  30  23.63 

5.788 

6  16  57.1 

18.42 

8  22  24.4 

1  32  39.20 

6.305 

6  24  46.5 

23.43 

9 

1  32  49.30 

6.348 

6  25  24.2 

23.80 

9  22  23.1 

1  35  17.08 

6.848 

6  35  11.4 

28.61 

10 

1  35  28.20 

6.890 

6  35  58.0 

28.97. 

10  22  22;0 

1  38    7.79 

7.375 

6  47  38.1 

.   33.57 

n 

1  38  19.89 

7.415 

6  48  33.3 

33.92 

11  22  21.1 

1  41  10.94 

7.885 

7    2    1.1 

38.31 

12 

1  41  23.98 

7.923 

7    3    4.6 

38.65 

12  22  20.4 

1  44  26.15 

8.381 

7  18  15.6 

42.84 

13 

1  44  40.10 

8.418 

7  19  27.0 

43.16 

13  22  19.9 

1  47  58.10 

8.864 

7  36  15.8 

47.15 

14 

1  48    7.93 

8.900 

7  37  34.8 

47.46 

14  22  19.6 

1  51  31.51 

9.335 

7  55  56.9 

51J25 

15 

1  51  47.17 

9.369 

7  57  23.0 

51.53 

15  22  19.5 

1  55  21.09 

9.796 

8  17  13.7 
8  40    1.4 

55.13 

va 

1  55  37.54 

9.828 

8  18  46.4 

55.39 

16  22  19.6 

1  59  21.65 

10.249 

58.81 

17 

1  59  38.84 

10.279 

8  41  40.2 

59.05 

17  22  19.8 

2    3  32.99 

10.696 

9    4  14.9 

62J28 

16 

2    3  50.88 

10.724 

9    5  59.2 

62.50 

18  22  20.2 

2    7  54.98 

11.138 

9  29  49.4 

65.55 

19 

2    8  13.53 

11.164 

9  31  38.6 

65.75 

19  22  20.8 

2  12  27.52 

11.676 

9  56  40.0 

68.63 

20 

2  12  46.68 

1 1 .600 

9  58  33.6 

68.80 

20  22  21.6 

2  17  10.57 

12.012 

10  24  41.9 

7150 

21 

2  17  30.29 

12.034 

lb  26  39.3 

71.65 

21  22  22.5 

8  22    4.06 

12.447 

10  53  50.5 

74.17 

22 

2  22  24.30 

12.467 

10  55  51.0 

74.29 

22  22  23.6 

2  27    8.03 

12.885 

11  24    0.6 

76.64 

23 

2  27  28.74 

12.903 

11  26    3.7 

76.74 

23  22  24.9 

2  32  22.56 

13.326 

11  65    7.7 

78.91 

24 

2  32  43.68 

13.342 

11  57  12.7 

78.98 

24  22  26.4 

2  37  47.6^ 

13.770 

12  27    6.8 

80.98 

25 

2  38    9.18 

13.784 

12  29  13.1 

81.02 

25  22  28.1 

8  43  23.58 

14J220 

12  59  53.1 

820^ 

26 

8  43  45.37 

14.232 

13    1  59.9 

82.84 

26  22  29.9 

2  49  10.35 

14.677 

13  33  21.1 

84.46 

27 

2  49  32.39 

14.687 

13  35  27.7 

84.44 

27  22  31.9 

8  55    8.19 

15.143 

14    7  25.3 

85.85 

28 

2  55  30.41 

15.150 

14    9  31.1 

85.80 

28  22  34.1 

3     1  17.31 

15.618 

14  42    0.0 

87.00 

29 

3    1  39.66 

15.622 

14  44    4.3 

86.92 

29  22  36.5 

3    7  37.93 

16.102 

15  16  59.3 

.87i» 

30 

3    8    0.32 

16.102 

15  19    1.5 

87.79 

30  22  39.1 

3  14  10.26 

16.595 

15  52  17.0 

88.52 

31 

3  14  32.63 

16.592 

15  54  16.2 

88.38 

31  22  41.9 

3  20  54.57 

17.099 

16  27  46.0 

88.^4 

June  1 

3  21  16.81 

17.092 

16  29  41.4 

88.67 

1  22  44.9 

3  27  51.07 

17.611 

17    3  18.9 

BdJ&S 

2 

3  28  13.09 

17.600 

17    5    99 

88.65 

2  22  48.1 

3  34  59.96 

18.132 

17  38  48.1 

88.52 

3 

3  35  21.66 

18.116 

17  40  34.0 

88.29 

3  22  51.5 

3  42  21.44 

18.659 

18  14    5.0 

87iJ8 

4 

3  42  42.71 

18.638 

18  15  45.0 

87.56 

4  22  55.1 

3  49  55.63 

19.191 

18  49    0.3 

86.72 

5 

3  50  16.34 

19.165 

18  50  33.8 

86.44 

5  22  58.9 

3  57  42.60 

19.724 

19  23  24i2 

85.20 

6 

3  58    2.63 

19.692 

19  24  50.6 

84.90 

6  23    2.9 

4    5  42.34 

20.255 

19  57    6.2 

83J24 

7 

4    6     1.55 

20.217 

19  58  25.0 

82.92 

7  23    7.2 

4  13  54  75 

20.778 

80  29  55.6^ 

80.80 

8 

4  14  12.98 

20.734 

20  31     6.4 

80.46 

8  23  11.7 

4  22  19.59 

21.289 

21     1  40.3 

77.85 

9 

4  22  36.68 

21.238 

21     2  42.7 

77.50 

9  23  16.4 

4  30  56.46 

21 .780 

21  32    85 

74.30 

10 

4  31  12.25 

21.723 

21  33    2.3 

74.04 

10  23  21.2 

4  39  44.80 

22.245 

22    1     7.4 

70.42 

It 

4  39  59.15 

22.181 

22    1  52.7 

70.07 

11  23  26.2 

4  48  43.95 

22.676 

22  28  24.8 

65.94 

12 

4  48  56.66 

22.605 

22  29    1.7 

65.60 

12  23  31.4 

4  57  52.93 

23.065 

22  53  48.5 

60.94 

13 

4  58    3.87 

22.988 

22  54  17.3 

60.62 

13  23  36.8 

6    7  10.69 

23.406 

23  17    6.3 

55.46 

14 

5    7  19.73 

23.324 

23  17  27.7 

55.17 

14  23  42.2 

5  16  36.00 

23.691 

23  38    7.5 

49.55 

15 

5  16  43.00 

23.604 

23  38  22.1 

49.29 

15  23  47.8 

5  26    7.39 

23.915 

23  56  41.9 

43.26i 

16 

5  26  12.25 

23.824 

23  56  50.7 

43.04 

16  23  53.4 

5  35  43.39 

24.073 

24  12  41.3 

36.64' 

17 

5  35  46.02 

23.979 

24  12  45.3 

36.46 

17  23  59.1 

5  45  22.35 

24.161 

24  25  58.5 

29.77 

18 

5  45  22.70 

24.066 

24  25  58.9 

29.64 

19 

5  55    0.65 

24.085 

24  36  26.7 

22.66 

19    0    4.8 

5  55    2.59 

24.180 

24  36  28.5 

22.73 

20 

6    4  38.25 

24.037 

24  44    5.6 

15.57 

20    0  10.5 

6    4  42.47 

24.131 

24  44    8.3 

15.58 

21 

6  14  13.91 

23.923 

24  48  54.1 

8.48 

21     0  16.2 

6  14  20.37 

24.015 

24  48  56.4 

8.43 

22 

6  23  46.08 

23,748 

24  50  52.9 

+  1.44 

22    0  21.8 

6  23  54.72 

23i)37 

24  50  53.4 

4  1.34 

23 

6  33  13.36 

23.516 

24  50    4.2 

-5.47 

23    0  27.4 

6  33  24.0b,  23.6U0I 

24  50    1.7 

~  5.62 

24 

6  42  34.45 

23i234 

24  46  31.9 

12.19 

24    0  32.8 

6  42  47.14 

23.313 

24  46  25ii 

12.38 

25 

1 

6  51  48.22 

22.907 

24  40  20.8 

18.68 

25    0  38.1 

6  52    2.75 

22.981 

24  40    8.8 

18.91 

26 

7    0  53.67 

22.541 

24  31  37.1 

24.91 

26    0  43.2 

7    1     9.91 

22:609 

24  31  19.0 

25.18 

27 

7    9  49.94 

22.144 

24  20  27.5 

30.84 

27    0  48.2 

7  10    7.74 

22i206 

24  20    2.7 

31.14 

28 

7  18  36.35 

21.720 

24    6  59.4 

36.44 

28    0  53.1 

7  18  55.56 

21.776 

24    6  27J2 

36.76 

29 

7  27  12.32 

21.275 

23  51  21.0 

41.71 

29    0  57.8 

7  27  32.79 

21.324 

23  50  40.8 

42.05 

30 

7  35  37.43 

20.815 

23  33  40.0 

46.65 

30    1    2.2 

7  35  59.01 

20.858 

23  32  51.5 

47.00 

31 

7  43  51.34 

^20.343 

+23  14    4.7 

-51^24 

31     1     6.5 

7  44  13.88420.381 

423  13    7.8 

-51.59i 
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Sate. 

isro. 

*  FOB  WASHTNGTOir  HEAK  NOON. 

■ 

FOB  HEBIDIAN  TBAN81T. 

Apparent 

Bt|rht 

Ascension. 

Diftfor 
Ihonr. 

Apparent 
Declination. 

Diir.for 
1  hoar. 

Mean  Time 
of  Transit 

Apparent 

Kigbt 
Ascension. 

Diftfor 
1  h.of 
Long. 

s 

Apparent 
Declination. 

Diff.for 

1  hour  of 

Long. 

h    m     8 

s 

423  U    4.7 

$t 

d 

h     m 

h    m     s 

O         1         II 

// 

July   1 

7  43  51.34 

+20.343 

-5154 

1 

1     65 

7  44  13.88 

420.381 

+23  13    7.8 

-51.59 

2 

7  51  53.81 

19.86^ 

22  52  43.1 

55.50 

2 

1  10.6 

7  52  17.18 

19.895 

22  51  37.7 

55.85 

i       3 

7  59  44.70 

19.378 

22  29  43.5 

59.42 

3 

1  14.6 

8    0    8.77 

19.404 

22  28  2f).6 

59.77 

4 

8    7  23.92 

18.891 

22    5  13.7 

63.02 

4 

1  18.3 

8    7  48.55 

18.912 

22    3  51.4 

63.36 

5 

8  14  51.46 

18.404 

21  39  21.2 

66.31 

5 

1  21.8 

8  15  16.52 

18.420 

21  37  50.7 

66.65 

6 

8  22    7.33 

17.919 

21  12  13.3 

69.30 

6 

1  25.1 

8  22  3272 

17.930 

21   10  34.9 

69.63 

7 

8  29  11.60 

17.437 

20  43  57.0 

72.00 

7 

1  28.2 

8  29  3751 

17.444 

20  42  11.1 

72.31 

8 

8  36    4.32 

16.958 

20  U  39.3 

74.42 

8 

1  31.1 

8  36  30.06 

16.962 

20  12  465 

74.71 

9 

8  42  45.62 

16.484 

19  44  26.8 

76.58 

9 

1  33.9 

8  43  11.39 

16.484 

19  42  26.9 

76.85 

10 

8  49  15.59 

16.015 

19  13  25.7 

78.47 

10 

1  36.4 

8  49  41.30 

16.011 

19  11  19.5 

78.72  , 

11 

8  55  34.35 

15.550 

18  41  42.1 

80.12 

11 

1  38.8 

8  55  59.93 

15.542 

18  39  30.1 

80.35 

13 

9    1  42.01 

15.089 

18    9  21.7 

81.54 

12 

1  41.0 

9    2    7.38 

15.078 

18    7    4.5 

81.75 

13 

9    7  38.67 

14.633 

17  36  30.2 

82.72 

13 

I  43.0 

9    8    3.76 

14.620 

17  34    8.3 

82.90 

14 

9  13  24.43 

14.180 

17    3  12.8 

83.68 

14 

1  44.8 

9  13  49.17 

14.164 

17    0  46.7 

83.84 

15 

9  18  59.33 

13.730 

16  29  35.2 

84.42 

15 

1  46.4 

9  19  23.66 

13.712 

16  27    5.5 

84.56: 

16 

9  24  23.47 

13i282 

15  55  42.? 

84.95 

16 

1  47.8 

9  24  47.33 

13.261 

15  53    9.5 

85.07 

17 

9  29  36.90 

12.835 

15  21  39.0 

85.28 

17 

1  49.1 

9  30    0.22 

12.81  i 

15  19    3.9 

85.37 

18 

9  34  39.58 

12.388 

14  47  30.5 

85.40 

18 

1  50.2 

9  35    2.31 

12.362 

14  44  53.6 

85.46 

19 

9  39  31.54 

11.942 

14  13  21.5 

85.32 

19 

1  51.1 

9  39  53.63 

11.914 

14  10  43.6 

85.35 

20 

9  44  12.76 

11.492 

13  39  17.1 

85.02 

20 

1  51.9 

9  44  34.16 

11.462 

13  36  38.7 

85.03 

21 

9  48  43.14 

11.039 

13    5  22.0 

84.53 

21 

1  52.4 

9  49    3.79 

11.007 

13    2  43.7 

84.51 

22 

9  53    2.61 

10.581 

12  31  41.4 

83.83 

22 

1  52.7 

9  53  22.46 

10.547 

12  29    3.9 

83.79' 

23 

9  57  11.01 

10.117 

11  58  19.9 

82.92 

23 

1  52.9 

9  57  30.02 

10.081 

1 1  55  43.8 

82.85 

24 

10    1     8.18 

9.646 

11  25  22.7 

81.81 

24 

1  52.9 

10    1  26.31 

9.608 

11  22  48.7 

81.71 

25 

10    4  53.97 

9.166 

10  52  54.9 

80.47 

25 

1  62.7 

10    5  11.17 

9.126 

10  50  23.9 

80.34 

, 

26 

10    8  28.09 

8.675 

10  21     1.9 

78.91 

26 

1  52.4 

10    8  44.31 

8.633 

10  18  345 

78.75 

27 

10  11  50.26 

8.171 

9  49  49.2 

77.12 

27 

1  51.8 

10  12    5.46 

8.128 

9  47  25.6 

76.93  , 

28 

10  15    0.20 

7.654 

9  19  22.4 

75.07 

28 

1  51.0 

10  15  14.34 

7.609 

9  17    3.7 

74.85 

.29 

10  17  57.53 

7.121 

8  49  47.8 

72.77 

29 

1  50.0 

10  18  10.57 

7.074 

8  47  34.6 

72.53 

30 

10  20  41.85 

6.570 

8  21  11.4 

7052 

30 

1  48.8 

10  20  53.74 

6.521 

8  19    4.3 

69.95 

31 

10  23  12.73 

6.000 

7  53  39.4 

67.38 

31 

1  47.3 

10  23  23.44 

5.950 

7  51  39.0 

67.09 

Aug.  1 

10  25  29.71 

5.411 

7  27  195 

64.25 

1 

1  45.6 

10  25  3951 

5.360 

7  25  265 

63.94 

2 

10  27  32.27 

4.799 

7    2  17.7 

60.82 

2 

1  43.7 

10  27  40.54 

4.747 

7    0  32.7 

60.4H 

3 

10  29  19.87 

4.164 

6  38  42.3 

57.06 

3 

1  41.6 

10  29  26.90 

4.112 

6  37    5.8 

56.70 

4 

10  30  51.97 

3.506 

6  16  41.4 

52.96 

4 

1  39.1 

10  30  57.74 

3.454 

6  15  14.0 

52..57 

5 

10  32    7.98 

2.823 

5  56  23.0 

48.52 

5 

1  36.4 

10  32  12.50 

2.772 

5  55    5.1 

48.11 

6 

10  33    7.28 

2.116 

5  37  55.6 

43.70. 

6 

1  33.5 

10  33  10.56 

2.066 

5  36  47.7 

4358 

7 

10  33  49.35 

1.385 

5  21  28.5 

38.50 

7 

1  305 

10  33  51.41 

1.336 

5  20  30.8 

38.07 

8 

10  34  13.59 

-I- 0.632 

5    7  10.7 

32.91 

8 

1  26.7 

10  34  14.50 

4  0.585 

5    6  23.4 

32.48 

9 

10  34  19.55 

-  0.141 

4  55  11.7 

26.94 

9 

1  22.8 

10  34  19.35 

-  0.185 

4  54  34.7 

26.51 

10 

10  34    6.70 

0.930 

4  45  40.5 

20.59 

10 

1  1^.6 

10  34    5.46 

0.971 

4  45  13.7 

20.17  , 

11 

10  33  34.81 

1.729 

4  38  46.5 

13.86 

U 

1  145 

10  33  32.65 

1.765 

4  38  29.6 

13.46 

12 

10  32  43.68 

2.533 

4  34  38.2 

-6.78 

12 

1     9.4 

10  32  40.73 

2.563 

4  34  30.5 

-  6.41 

13 

10  31  33.27 

3.332 

4  33  23.3 

+  0.59 

13 

1     4.3 

10  31  29.69 

3.355 

4  33  24.0 

+  0.92 

14 

10  30    3.86 

4.115 

4  35    8.5 

8.21 

14 

0  58.9 

10  29  59.81 

4.130 

4  35  166 

8.49 

1 

15 

10  28  15.96 

4.87(i 

4  39  58.7 

15.99 

15 

0  53.1 

10  28  11.64 

4.877 

4  40  12.9 

1651 

16 

10  26  10.42 

5.583 

4  47  56.7 

2384 

16 

0  47.1 

10  26    6.03 

5.581 

4  48  15.5 

23.99 

17 

10  23  48.44 

6.237 

4  59    2.8 

31.65 

17 

0  40.8 

10  23  44.19 

6.227 

4  59  24.4 

31 .73; 

18 

10  21  11.68 

6.813 

5  13  14.3 

39.26 

18 

0  34.3 

10  21     7.78 

6.795 

5  13  36.8 

39.26 

19 

10  18  22.18 

7iR)4 

5  30  24.4 

46.52 

19 

0  27.5 

10  18  18.82 

7.269 

5  30  45.9 

46.44 

20 

10  15  22.45 

7.662 

5  50  23.2 

53.27 

20 

0  20.6 

10  15  19.82 

7.630 

5  50  41.^ 

53.10 

21 

10  12  16.44 

7.898 

6  12  55.9 

59.33 

21 

0  13.6 

10  12  13.65 

7.861 

6  13    9.4 

59.09 

22 

10    9    4.49 

7.989 

6  37  44.2 

64.54 

22 

0    6.5 

10    9    3.62 

7.950 

6  37  515 

64.25 

22  23  59.4 

10    5  53.32 

7.883 

7    4  25.1 

68.41 

23 

10    5  53.24 

7.921 

7    4  25.8 

68.74 

23  23  52.4 

10    2  46.60 

7.650 

7  32  25.9 

71.48 

24 

10    2  45.62 

7.685 

7  32  35.0 

71.83 

24  23  45.5 

9  59  47.45 

7.251 

8    1  26.3 

73.33 

25 

9  59  45.69 

7.280 

8    1  44.1 

73.69 

25  23  38.8 

9  56  59.90 

6.685 

8  30  55.8 

73.93 

26 

•  9  56  67.5*i 

6.706 

8  31  22.1 

74.27 

26  23  32.3 

9  54  27.83 

5.962 

9    0  24.5 

73.26 

.     27 

9  54  25.06 

5.972 

9    0  58.5 

73.55 

27  23  26.2 

9  52  14.95 

5.088 

9  29  22.0 

71.34 

28 

9  52  12.07 

5.08(1 

9  30    2.4 

71.57 

28  23  20.4 

9  50  24.67 

4.078 

9  57  18.9 

6851 

29 

9  50  21.98 

4.064 

9  58    4.0 

68.37 

29  23  15.0 

9  49    0.00 

2.952 

10  23  46.9 

63.94 

30 

9  48  57.80 

2Jm 

10  24  34.9 

64.02 

30  23  10.2 

9  48    3.53 

1.736 

10  48  20.1 

58.65 

31 

9  48    2.10 

-  1.6981+10  49    8.0 

458.64 

31 

23    5.8 

9  47  37.25 

-  0.443 

+11  10  35.1 

+52.45 
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Bate. 
1879. 

FOB  WASHINGTON  MEAN  NOON. 

FOB  MEBIDIAN  TBANBIT. 

1 

Apparent 

Bight 
Asconaion. 

ma.  for 

Ihoor. 

Apparent 
Deelmation. 

Dlfffor 
Ihonr. 

Mean  Time 
of  Trannit 

Apparent 

Bight 
Afloension. 

DiflLfor 
I  h.  of 
Long. 

Apparent 
DecUnation. 

Diff.for 
1 hoar of 
Long.    ' 

h    m     8 

8 

O         /        // 

It 

(1     h     m 

h    m     8 

8 

O          /         // 

It 

Sept.  ) 

9  47  36.87 

-  0.394 

+11  11  22.5 

+  52.35 

1  23    2.0 

9  47  42.70 

+  0.904 

+11  30  11.4 

+  45.44 

9  47  43.61 

•I-  0.962 

11  30  55.3 

45.25 

2  22  58.7 

9  48  20.90 

2.282 

1 1  46  50.9 

37.70 

3 

9  48  23.28 

2.346 

1 1  47  29.3 

37.47 

3  22  55.9 

9  49  32.28 

3.667 

12    0  18.2 

29.46 

4 

9  49  36.26 

3.735 

12    0  49.5 

29.13 

4  22  53.8 

9  51  16.84 

5.043 

12  10  21.3 

20.73 

5 

9  51  22.48 

5.112 

12  10  44.0 

20.35 

5  22  52.1 

9  53  34.09 

6.389 

12  16  50.6 

11.66 

6 

9  53  41.39 

6.457 

12  17    3.5 

11.24 

6  22  51.0 

9  56  23.11 

7.687 

12  19  39.2 

+    2.35 

7 

9  56  32.01 

7.752 

12  19  41.6 

+    1.90 

7  22  50.4 

9  59  42.59 

8.924 

12  18  42.6 

-    7.08 

8 

9  59  52.99 

8.984 

12  18  34.0 

-    7.54 

8  22  50.2 

10    3  30.88 

10.087 

12  13  59.0 

16.55 

9 

10    3  42.64 

10.140 

12  13  39.4 

17.00 

9  22  50.5 

10    7  46.06 

1 1 .164 

12    5  29.0 

25.93 

10 

10    7  59.02 

11.209 

12    4  58.7 

26.36 

10  22  51.2 

10  12  25.98 

12.148 

11  53  16.1 

35.12 

11 

10  12  39.93 

12.184 

1 1  52  35.6 

35.52 

1 1  22  52.3 

10  17  28.34 

13.031 

1 1  37  25.7 

44.04 

\2 

10  17  43.05 

13.058 

It  36  35.8 

44.40 

12  22  53.8 

10  22  50.68 

13.813 

11  18    6.6 

52.58 

13 

10  23    5.93 

13.831 

11  17    7.4 

52.90 

13  22  55.5 

10  28  30.65 

14.492 

10  55  25.5 

60.^ 

14 

10  28  46.13 

14.501 

10  54  20.2 

60.95 

14  22  57.5 

10  34  25.47 

15.069 

10  29  37.0 

68.27 

15 

10  34  41.17 

15.070 

10  28  25.8 

68.49 

15  22  59.6 

10  40  33.08 

15.549 

10    0  52.7 

75.31 

16 

10  40  48.71 

15.543 

9  59  37.0 

75.48 

16  23    2.0 

10  46  51.15 

15.940 

9  29  26.7 

81.75 

17 

10  47    6.54 

15.927 

9  28    7.7 

81.86 

17  23    4.5 

10  53  17.63 

16.245 

8  55  33.2 

87.59 

18 

10  53  32.54 

16.227 

8  54  12.3 

87.65 

18  23    7.1 

10  59  50.35 

16.476 

8  19  27.2 

92.81 

19 

11     0    4.86 

16.454 

8  18    5.5 

92.82 

19  23    9.7 

1 1     6  27.86 

16.642 

7  41  23.1 

97.42 

20 

11    6  41.78 

16.616 

7  40    1.6 

97.39 

20  23  12.5 

11  13    8.61 

16.746 

7    1  35.5 

101.44 

Ul 

11  13  21.85 

16.717 

7    0  15.3 

101.37 

21  23  15.2 

11  19  51.28 

16.802 

6  20  18.2 

104.90 

22 

11  20    3.79 

16.771 

6  19    0.1 

104.80 

22  23  18.0 

11  26  34.79 

16.817 

5  37  44.3 

107i$4 

23 

1 1  26  46.53 

16.785 

5  36  29.0 

107.71 

23  23  20.8 

11  33  18.23 

16.797 

4  54    5.8 

110.28 

24 

11  33  29.18 

16.765 

4  52  53.9 

110.13 

24  23  23.5 

11  40    0.85 

16.751 

4    9  34.3 

112.28 

25 

11  40  11.01 

16.718 

4    8  26.2 

112.11 

25  23  26.3 

11  46  42.10 

16.683 

3  24  19.8 

113iJ6 

26 

11  46  51.46 

16.650 

3  23  15.9 

113.68 

26  23  29.0 

11  53  21.52 

16.600 

8  38  31.9 

115.07 

27 

11  53  30.08 

16.567 

2  37  32.5 

114.88 

27  23  31.6 

11  69  58.77 

16.503 

1  52  19.1 

115.94 

28 

12    0    6.55 

16.471 

1  51  24.4 

115.74 

28  23  34.3 

12    6  33.63 

16.400 

1    5  49.0 

116.51 

29 

12    6  40.63 

16.368 

1    4  59.2 

116.31 

29  23  36.9 

12  13    5.94 

16292 

+0  19    8JS 

116.82 

30 

12  13  12.21 

16.261 

+  0  18  23.B 

116.61 

30  23  39.4 

12  19  35.62 

16.182 

-0  27  35iJ 

116.88 

Oct.    1 

12  19  41.16 

16.152 

-  0  28  15.8 

116.67 

1  23  41.9 

12  26    2.66 

16.072 

1  14  19.3 

116.71 

2 

12  26    7.49 

16.043 

1  14  54.4 

116.51 

2  23  44.4 

12  32  27.06 

15.963 

2    0  56.5 

116.36 

3 

12  32  31.21 

15.935 

2    1  26.7 

116.15 

3  23  46.8 

12  38  48.90 

15.857 

2  47  23.2 

115.83 

4 

12  38  52.39 

15.830 

2  47  48.7 

115.64 

4  23  49.2 

12  45    8.25 

15.756 

3  33  35.6 

115.17 

5 

12  45  11.09 

15.730 

3  33  56.4 

114.98 

5  23  51.5 

12  51  25.23 

15.660 

4  19  30.3 

114.36 

6 

12  51  27.45 

15.634 

4  19  46.5 

114.18 

6  23  53.8 

12  57  39.97 

15.569 

5    5    4.1 

1 13.43 

7 

12  57  41.58 

15.544 

5    5  15.8 

113.25 

7  23  56.1 

13    3  52.60 

15.485 

6  50  14.0 

112.38 

8 

13    3  53.62 

15.460 

5  50  21.4 

112.21 

8  23  58.3 

13  10    3.27 

15.406 

6  34  57.8 

111.24 

9 

13  10    3.71 

15.382 

6  35    1.0 

111.07 

10 

13  16  12.00 

15.310 

7  19  12.1 

10^.84 

10    0    0.5 

13  16  12.12 

15.334 

7  19  13.0 

110.00 

11 

13  22  18.66 

15.246 

8    2  52.7 

108.53 

11     0    2.7 

13  22  19.33 

15ii69 

8    2  57.5 

108.69 

12 

13  28  23.84 

15.187 

8  46    1.0 

107.15 

12    0    4.8 

13  28  25.06 

15.210 

8  46    9.8 

107.30 

13 

13  34  27.68 

15.134 

9  28  35.2 

105.69 

13    0    6.9 

13  34  29.43 

15.156 

9  28  47.4 

105.84 

14 

13  40  30.34 

15.088 

10  10  33.5 

104.16 

14    0    9.0 

13  40  32.61 

15.110 

10  10  49.2 

104.30 

15 

13  46  31.97 

15.048 

10  51  54.4 

102.57 

15    0  11.1 

13  46  34.76 

15.070 

10  52  13.4 

102.70 

16 

13  52  32.71 

15.014 

11  32  36.5 

100.93 

16    0  13.2 

13  52  36.01 

15.035 

11  32  58.7 

101.05 

17 

13  58  32.70 

14.986 

12  12  38.5 

99.23 

17    0  15.2 

13  58  36.51 

15.007 

12  13    3.7 

99.35 

18 

14    4  32.07 

14.962 

12  51  58.9 

97.47 

18    0  17.3 

14    4  36.39 

14.983 

12  52  27.0 

9758 

19 

14  10  30.92 

14.944 

13  30  36.5 

95.66 

19    0  19.3 

14  10  35.74 

14.965 

13  31    7.3 

95.77 

20 

14  16  29.41 

14.930 

14    8  30.0 

93.79 

20    0  21.4 

14  16  34.73 

14.951 

14    9    3.4 

93.89 

21 

14  22  27.61 

14.920 

14  45  38.1 

91.88 

21     0  23.4 

14  22  33.43 

14.941 

14  46  13.9 

91.98 

22 

14  28  25.62 

14.915 

15  21  59.6 

89.91 

22    0  25.4 

14  28  31.94 

14.936 

13  22  37.7 

90.00 

23 

14  34  23.54 

14.912 

15  57  33.4 

87.90 

23    0  27.5 

14  34  30.37 

14.933 

15  58  13.6 

87.98 

24 

14  40  21.44 

14.913 

16  32  18.3 

85.83 

24    0  29.5 

14  40  28.77 

14.934 

16  33    0.5 

85.91 

25 

14  46  19.39 

14.916 

17    6  12.9 

83.71 

25    0  31.5 

14  46  27.22 

14.937 

17    6  56.9 

63.78 

26 

14  52  17.42 

14.921 

17  39  15.9 

81.54 

26    0  33.5 

14  52  25.76 

14.942 

17  40    1.5 

81.60 

27 

14  68  15.59 

14.927 

18  11  26.4 

79.32 

27    0  35.6 

14  58  24.44 

14.948 

18  12  13.4 

79.38 

28 

15    4  13.90 

14.933 

18  42  427 

77.03 

28    0  37.6 

15    4  23.26 

14.953 

18  43  30.9 

77.08 

29 

15  10  12.36 

14.939 

19  13    3.6 

74.70 

29    0  39.6 

15  10  22.23 

14.960 

19  13  52.9 

74.74 , 

30 

15  16  10.9c< 

14.944 

19  42  28.0 

72.32 

30    0  41.6 

15  16  21.36 

14.965 

19  43  18.2 

72.35' 

31 

15  22    9.69 

+14.947 

-20  10  54.3 

-  69.87 

31     0  43.7 

15  22  20.58 

+14.968 

.29  11  45.2 

-  69.89 
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Date. 
1879. 

FOB  WASHIKGTOK  MEAIT  KOON. 

:fob  WBXWiAJsr  traksit. 

Appareot 

Kght 
Ascension. 

Di1f.for 
Ihour. 

Apparent 
Declination. 

Diftfor 
Iboar. 

Mean  Time 
of  Transit. 

Apparent 

Blglit 
Ascension. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

DiflLfor 

Ihour of 

Long. 

Not.  ] 

li    m     B 
15  28    8.43 

+14.947 

O         /        1/ 

-20  38  21.1 

-ef'.36 

d 
1 

h     m 
0  45.7 

h    m     s 
15  28  19.83 

+14*968 

-20  39  1& 

^7.37 

2 

15  34    7.13 

14.943 

21     4  47.1 

64.79 

2 

0  47.8 

15  34  19.03 

14.964 

21     5  38.7 

64.79 

3 

15  40    5.66 

14.934 

21  30  10.6 

62.15 

3 

0  49.8 

15  40  18.06 

14.954 

21  31     2.2 

62.15 

4 

15  46    3.91 

14.918 

21  54  30.0 

59.46 

4 

0  51.8 

15  46  16.80 

14.938 

21  55  21.4 

59.45 

5 

15  52    1.66 

14.893 

22  17  44.0 

56.70 

5 

0  53.9 

15  52  15.03 

14.912 

22  18  34.8 

56.68 

6 

15  57  58.70 

14.858 

22  39  50.9 

53.86 

6 

0  55.9 

15  58  12.54 

14.877 

22  40  41.0 

53.83 

7 

16    3  54.78 

14.812 

23    0  48.9 

50.96 

7 

0  57.9 

16    4    9.07 

14.830 

23    1  38.0 

50.92 

8 

16    9  49.57 

14.751 

23  20  36.5 

47.99 

8 

0  59.8 

16  10    4.28 

14.768 

23  21  24.3 

47.93 

9 

16  15  42.69 

14.673 

23  39  11.9 

44.95 

9 

1     1.8 

16  15  57.80 

14.689 

23  39  58.1 

44.88 

10 

16  *^l  33.73 

14.576 

23  56  33.4 

41.83 

10 

•1     3.7 

16  21  49.21 

14.591 

23  57  17.7 

41.75 

11 

16  27  22.18 

14.457 

24  12  39.3 

38.65 

11 

1     5.6 

16  27  37.98 

14.470 

24  13  21.4 

38.56 

12 

16  33    7.45 

14.311 

24  27  27.9 

35.39 

12 

1    7.4 

16  33  23.53 

14.321 

24  28    7.5 

35.28 

13 

16  38  48.88 

14.135 

24  40  57.4 

32.06 

13 

1     9.1 

16  39    5.17 

14.141 

24  41  34.2 

31.93 

14 

16  44  25.66 

13.925 

24  53    6.1 

28.66 

14 

1  10.8 

16  44  42.10 

13.930 

24  53  39.8 

28.52 

15 

16  49  56.97 

13.677 

25    3  52i2 

25.18 

15 

1  12.4 

16  50  13.48 

13.678 

25    4  22.5 

25.03 

16 

16  55  21.79 

13.384 

25  13  14.1 

21.63 

16 

1  13.8 

16  55  38.27 

13.380 

25  13  40.6 

21.47 

17 

17    0  38.98 

13.039 

25  21  10.0 

18.02 

17 

1  15.2 

17    0  55.32 

13.d30 

25  21  32.5 

17.85 

18 

17    5  47.21 

12.636 

25  27  38.7 

14.35 

18 

1   16.4 

17    6    3.30 

12.622 

25  27  56.9 

14.17 

19 

17  10  45.00 

12.168 

23  32  38.6 

10.62 

19 

1  17.4 

17  11     0.69 

12.149 

25  32  52.2 

10.43 

20 

17  15  30.69 

11.626 

25  36    8.0 

6.83 

20 

1  18.2 

17  15  45.86 

11.600 

25  .36  16.8 

6.63 

21 

17  20    2.39 

11.001 

25  38    5.8 

-  2.98 

21 

1  18.8 

17  20  16.85 

10.968 

25  3d    9.6 

-  2.78 

22 

17  24  17.99 

10.282 

25  38  30.7 

+  0.92 

22 

1  19.1 

17  24  31.56 

10.241 

25  38  29.4 

+  1.13 

23 

17  28  15.12 

9.460 

25  37  21.7 

4.86 

23 

1  19.1 

17  28  27.60 

9.411 

25  37  15.2 

5.07 

24 

17  31  51.16 

6.523 

25  34  37.3 

8.85 

24 

1  18.7 

17  32    2.37 

8.465 

25  34  25.6 

9.06 

25 

17  35    3J22 

7.460 

25  30  16.6 

12.88 

25 

1  17.9 

17  35  12.94 

7.394 

25  29  59.9 

13.08 

26 

17  37  48.17 

6.262 

25  24  18.5 

16.96 

26 

1  16.7 

17  37  56.21 

6.188 

25  23  56.7 

17.16 

27 

17  40    2.66 

4.921 

25  16  41.9 

21.10 

27 

1  15.0 

17  40    8.84 

4.841 

25  16  15.4 

21.28 

28 

17  41  43.21 

3.432 

25    7  25.1 

25.30 

28 

1  12.7 

17  41  47.40 

3.347 

25    6  54.4 

25.45 

29 

17  42  46.24 

1.796 

24  56  27.1 

29.55 

29 

1     9.8 

17  42  48.36 

+  1.710 

24  55  52.7 

29.69 

30 

17  43    8.32 

40.021 

24  43  46.4 

33.87 

30 

1     6.2 

17  43    8.37 

-  0.063 

24  43    9.0 

33.98 

Dec.  1 

17  42  46.30 

-1.874 

24  29  20.8 

38.28 

1 

1     1.8 

17  42  44.40 

1.951 

24  28  41.2 

38.'34 

2 

17  41  37.67 

3.857 

24  13    8.6 

42.73 

2 

0  56.7 

17  41  34.05 

3.921 

24  12  28.1 

42.74 

3 

17  39  40.86 

5.880 

23  55    9.9 

47.13 

3 

0  50.8 

17  39  35.90 

5  925 

23  54  29.9 

47.08 

4 

17  36  55.66 

7.877 

23  35  27.2 

51.41 

4 

0  44.2 

17  36  49.88 

7.898 

23  34  49.4 

51.29 

5 

17  33  23.62 

9.768 

23  14    4.5 

55.46 

5 

0  36.7 

17  33  17.67 

9.759 

23  13  30.6 

55.26 

6 

17  29    8.38 

1 1 .460 

22  51     9.0 

59.08 

6 

0  28.5 

17  29    2.95 

11.424 

22  50  40.9 

58.80 

7 

17  24  15.89 

12.856 

22  26  54.9 

61.95 

7 

0  19.8 

17  24  11.67 

12.703 

22  26  34.5 

61.60 

8 

17  18  54.36 

13.867 

22    1  44.6 

63.74 

8 

0  10.5 

17  18  51.94 

13.785 

22    1  33.4 

63.34 

9 

17  13  13,86 

14.426 

21  36    7.3 

64.13 

9 

0     1.0 

17  13  13.63 

14.331 

21  36    6.3 

63.71 

10 

17    7  25.79 

14.496 

21  10  39.2 

62.!)2 

9  23  51.3 
10  23  41.7 

17    7  27.90 
17    1  46.23 

14.402 
13.995 

21  10  48.4 
20  46  19.3 

62.52 
59.64 

11 

17    1  41.92 

14.078 

20  46    0.9 

69.98 

11 

23  32.3 

16  56  19.68 

13.149 

20  23  19.5 

55.08 

12 

16  56  13.57 

13.212 

20  22  53.9 

55.32 

12  23  23.4 

16  51   18.08 

1 1 .929 

20    2  27.6 

49.03 

13 

16  51  10.75 

11.965 

20     1  57.5 

49.15 

13  23  15.0 

16  46  49.46 

10.416 

19  44  15.7 

41.79 

14 

16  46  41.61 

10.423 

19  43  44.2 

41.78 

14 

23    7.2 

16  42  59.73 

8.702 

19  29    8.3 

33.71 

15 

16  42  52.06 

8.681 

19  28  38.7 

33.58 

15  23    0.2 

16  39  52.67 

6.873 

19  17  20.5 

25.22 

16 

16  39  45.82 

6.823 

19  16  55.5 

24.98 

16  22  53.9 

16  37  30.08 

5.007 

19    8  57.9 

16.67 

17 

16  37  24.59 

4.942 

19    8  39.8 

16.35 

17  22  48.3 

16  35  52.12 

3.163 

19    3  58.1 

8.38 

18 

16  35  48.40 

3.084 

19    3  48.4 

8.01 

18  22  43.5 

16  34  57.72 

-  i.:%4 

19    2  11.6 

+  0.58 

19 

16  34  56.03 

-  1.296 

19    2  11.3 

+  0.19 

19  2-2  39.3 

16  34  44.89 

+  0.296 

19    3  24.8 

-  6.55 

20 

16  34  45.37 

+  0.388 

19    3  34.0 

-  6.94 

20  22  35.8 

16  35  11.03 

1.863 

19    7  19.8 

12.90 

• 

21 

16  35  13.74 

1.955 

19    7  38.3 

J  3.28 

21 

22  32.9 

16  36  13.32 

3.306 

19  13  37.8 

18.46 

22 

16  36  18.21 

3.395 

19  14    5.0 

18.80 

22  22  30.6 

16  37  48.71 

4.623 

19  21  59.1 

23.18 

23 

16  37  55.69 

4.707 

19  22  34.0 

23.48 

23  22  28.8 

16  39  54.23 

5.818 

19  32    4.4 

27.12 

24 

16  40    3.17 

5.896 

19  32  45.9 

27.37 

24  22  27.3 

16  42  27.05 

6.899 

19  43  34.6 

30.30 

25 

16  42  37.78 

6.970 

19  44  21.7 

30.50 

23 

22  26.4 

J6  45  24.51 

7.872 

19  56  12.9 

32.77  1 

26 

16  45  36.86 

7.936 

19  57    4.2 

32.93 

26  22  25.8 

16  48  44.11 

8.747;  20    9  42.9 

34.62 

27 

16  48  57.91 

8.804 

20  10  37.4 

34.73 

27  22  25.5 

16  52  23.66 

9.535!  20  23  50.1 

35.88 

28 

16  52  38.73 

9.584 

20  24  46.6 

35.95 

28  22  25.5 

16  56  21.13 

10.243 

20  38  21 .2 

36.63 

29 

16  56  37.31 

10.285 

20  39  18.8 

36.66 

29  22  25.8 

17    0  34.75 

10.880 

20  53    4.6 

36.91 

30 

17    0  51.87 

10.914 

20  54    2.4 

36.90 

30  22  26.3 

17    5    2.89 

1 1 .454 

21     7  49.6 

36.78; 

31 

17    5  20.80 

1 1 .484 

21     8  46.9 

36.74 

31 

22  27.0 

17    9  44.10 

11.972 

21  22  27.0 

36.28 

32 

17  10    2.67 

+11. 9971-21  23  23.0 

-36.21 

32  22  28.0 

17  14  37.15 

+12.441 

-21  36  48.3 

-35.45 
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Date. 
1879. 

FOB  WASUUirGTOlJr  HBAir  NOOK. 

TOR  MEBIDIAK  TBAVSIT.                        1 

Apparent 

lUjrht 
Asoension. 

Difffor 
I  boar. 

Appamnt 
Deounation. 

DiiCfor 
Ihonr. 

Mean  Time 
of  TraDBlU 

Apparent 

Sight 
Ascenakm. 

DifLfor 
1  h.Qf 
Long. 

Apparaot 
DeMnation. 

mO-far 

Iboorcrf 

Long. 

h    m     8 

8 

-2I  15  36'.0 

// 

d 

h    m 

h    m     8 

a 

0      /     '/ 

n 

Jan.   ] 

19  16    9.48 

•fl  3.611 

-1.19.86 

1 

0  32.3 

19  16  16iM) 

+13.624 

-23  16  19.4 

+19.99 

2 

19  21  35.80 

13.581 

23    7  11.9 

21.64 

2 

0  33.8 

19  21  43.45 

13.594 

23    6  59.7 

21.71 

3 

19  27    1.36 

13.548 

22  58  11.3 

23.40 

3 

0  35.3 

19  27    9.33 

13.561 

22  67  57.5 

23.47  j 

4 

19  32  26.13 

13i>14 

22  48  28.6 

25.15 

4 

0  36.8 

19  32  34.41 

13.526 

22  48  13.1 

25.22 

5 

19  37  50.04 

13.478 

22  38    4.2 

26.88 

5 

0  38.2 

19  37  68j62 

13.490 

22  37  47.0 

26.95 

6 

19  43  13.06 

13.440 

22  26  58.5 

28.59 

6 

0  39.7 

19  43  21.94 

13.462 

22  26  39.6 

28.67 

7 

19  48  35.14 

13.400 

22  15  12.0 

30.28 

7 

0  41.1 

19  48  44.31 

13.412 

22  14  51.2 

30.36 

B 

19  53  56.24 

13.358 

22    2  45.2 

31.95 

8 

0  42.5 

19  64    6.69 

13.370 

22    2  22.6 

32.03 

9 

19  59  16.32 

13.315 
13.^1 

21  49  38.4 

33.59 

9 

0  43.9 

19  59  26.05 

13.327 

21  49  13.8 

33.87 

10 

20    4  35.36 

21  35  52.5 

35J2» 

10 

0  46.3 

20    4  45.37 

13ii82 

21  36  26.9 

35.30 

11 

20    9  63.31 

13J225 

21  21  27.8 

36.83 

11 

0  46.6 

20  10    3.69 

13.236 

21  20  69.2 

36.92 

12 

20  15  10.14 

13.178 

21    6  24.9 

38.41 

12 

0  47.9 

20  15  20.68 

13.189 

21     6  54ii 

38.50 

13 

20  20  25.84 

13.130 

20  50  44.4 

39.96 

13 

0  49.2 

20  20  36.62 

13.140 

20  50  11.6 

40.05 

14 

20  25  40.37 

13.081 

20  34  27.0 

41.48 

14 

0  50.5 

20  25  51.39 

13.091 

20  33  52.0 

41.57 

15 

20  30  53.71 

13.031 

20  17  33.4 

42.98 

15 

0  51.8 

20  31     4.97 

13.041 

20  16  56J2 

43.07 

16 

20  36    5.83 

12.980 

20    0    4.1 

44.46 

16 

0  63.1 

20  36  17.32 

12.989 

19  59  24.7 

44.65 

17 

20  41  16.73 

12.928 

19  41  59.7 

45.91 

17 

0  54.3 

20  41  28.44 

12.937 

19  41  18.1 

46.00 

16 

20  46  26.38 

12.876 

19  23  21.0 

47.32 

18 

0  56.6 

20  46  38.30 

12.885 

19  22  37.2 

47.42 

19 

SO  51  34.77 

12.823 

19    4    8.7 

48.70 

19 

0  66.8 

20  61  46.90 

V2m\ 

19    3  22.6 

48.80 

20 

20  56  41.89 

12.770 

18  44  23.6 

50.06 

20 

0  68.0 

20  66  64.22 

12.778 

18  43  35^ 

50.16 

1 

21 

21     1  47.73 

12.716 

18  24    63 

51.39 

21 

0  69.1 

21     2    0iJ5 

12.724 

18  23  15.7 

61.49 

22 

21    6  52J28 

12.662 

18    3  17.5 

52.68 

22 

1    0J2 

21    7    4.99 

12.670 

18    2  84.7 

52.78 

23 

21  11  55.53 

12.608 

17  41  58.1 

53.94 

23 

I     1.3 

21  12    8.42 

12615 

17  41    3.0 

54.04 

24 

21  16  57.48 

12.554 

17  20    SJH 

65.17 

24 

1    2.4 

21  17  10.64 

12.561 

17  19  11.6 

65J27 

25 

21  21  58.14 

12.500 

16  57  50.5 

56.37 

26 

1     3.4 

21  22  11.37 

12.507 

16  66  60.9 

66.47 

26 

21  26  57.52 

12.447 

16  35    3.9 

57.53 

26 

1     4.6 

21  27  10.91 

12.453 

16  34    2.1 

57.63 

27 

21  31  55.60 

12.393 

16  11  49.6 

58.66 

27 

1    6.5 

21  32    9.14 

12.399 

16  10  45.5 

68.75 

28 

21  36  52.41 

12^40 

15  48    8.5 

69.76 

28 

I     6.5 

21  37    6.10 

12.346 

16  47    2iS 

69i^ 

29 

21  41  47.94 

12.287 

15  24     1.5 

60.82 

29 

1     7.5 

21  42    1.77 

12Ji{93 

15  22  53.0 

60.91 

30 

21  46  42.22 

12.235 

14  59  29.4 

61.85 

30 

1    8.5 

21  46  56.19 

12.241 

14  58  18.7 

61.94 

31 

21  51  35.26 

12.184 

14  34  32.9 

62.85 

31 

1     9.4 

21  51  49.36 

12.189 

14  33  20.1 

G2.94 

Feb.  1 

21  56  27.08 

12.133 

14    9  12.7 

63.82 

1 

1  10.3 

21  56  41.31 

12.138 

14    7  57.8 

63.90 

2 

22    1  17.69 

12.084 

13  43  2<).7 

64.76 

2 

1  11.2 

22    1  32.04 

12.089 

13  42  12.7 

64.84 

3 

22    6    7.12 

12.035 

13  17  24.6 

65.66 

3 

1  12.1 

22    6  21 .59 

12.040 

13  16    5.6 

65.74 

4 

22  10  55.39 

11.988 

12  50  58.2 

66.53 

4 

1  13.0 

22  11    9.98 

11.993 

12  49  37.2 

66.61 

5 

22  15  4254 

11.941 

12  24  11.4 

67.37 

5 

1  13.9 

22  15  57.24 

11.945 

12  22  48.4 

67.46 

6 

22  20  28.58 

11.895 

11  57    4.6 

68.18 

6 

1  14.7 

22  20  43.39 

11.899 

11  65  39.9 

68.26 

7 

22  25  13.54 

11.651 

11  29  39.2 

68.95 

7 

1  15.5 

22  25  28.45 

11.855 

U  28  12.4 

69.02 

8 

22  29  57.45 

11.808 

11     1  55.5 

69.69 

8 

1  16.3 

22  30  12.46 

11.812 

11     0  26.9 

69.75 

9 

22  34  40.36 

11.767 

10  33  54.4 

70.40 

9 

1  17.1 

22  34  55.47 

11.771 

10  32  24.0 

70.47 

10 

22  39  22.28 

11.727 

10    5  36.6 

71.08 

10 

1  17.8 

22  39  37.48 

11.731 

10    4    4.5 

71.15 

11 

22  44     3.25 

11.688 

9  37    2.8 

71  .r3 

11 

1   18.6 

22  44  18.55 

11.692 

9  35  29.0 

71.80 

12 

22  48  43.32 

11.651 

9    8  13.9 

72.34 

12 

1   19.3 

22  48  58.71 

11.655 

9    6  38.4 

72.41 

13 

22  53  22.53 

11.615 

8  39  10.7 

72.92 

13 

1  20.0 

22  53  38.01 

11.619 

8  37  33.6 

72.99 

14 

22  58    0.89 

11.>8I 

8    9  53.9 

73  47 

14 

1  20.7 

22  68  16.46 

11.585 

8    8  15.2 

73.54 

15 

23    2  38.44 

11.548 

7  40  24.2 

73.99 

15 

1  21.4 

23    2  54.10 

11.552 

7  38  43.9 

74.05 

16 

23    7  15.23 

11.517 

7  10  425 

74.48 

16 

1  22.0 

23    7  30.97 

11.521 

7    9    0.7 

74.54 

17 

23  11  51.30 

11-488 

6  40  49.6 

74.93 

17 

1  22.7 

23  12    7.13 

11.492 

6  39    6.3 

74.99 

18 

23  16  26.68 

11.460 

6  10  46.1 

75.35 

18 

1  2:?.3 

23  16  42.59 

11.464 

6    9    1.4 

75.40 

19 

23  21     1.41 

11.434 

5  40  32.8 

75.74 

19 

1  24.0 

23  21  17.41 

11.438 

5  38  46.8 

75.79 

20 

23  25  35.52 

11.409 

5  10  10.6 

76.09 

20 

1  24.6 

23  25  51.60 

11.413 

6    8  23.3 

76.14 

21 

23  30    9.05 

11.386 

4  39  40.2 

76.42 

21 

1  25J2 

23  3^  25,22 

11.390 

4  37  61.7 

76.47 

22 

23  34  42.05 

11.365 

4    9    2.4 

76.72 

22 

1  25.8 

23  34  58.30 

11.369 

4    7  12.7 

76.77' 

23 

23  39  14.55 

11.345 

3  38  17.J) 

76.98 

23 

1  26.4 

23  39  30.89 

11.349 

3  36  27.1 

77.03 

24 

23  43  46.60 

11.327 

3    7  27.6 

77.21 

24 

I  27.0 

23  44    3.02  11.331 

3    5  35.7 

77J25 

25 

23  48  18.23 

11.310 

2  36  32.1 

77.41 

25 

1  27.6 

23  48  34.74 

11.314 

2  34  39.2 

77.45 

1 

26 

23  52  49.48 

11.295 

2    5  32.3 

77.58 

26 

1  28.2 

23  53    6.08 

11.299 

2    3*38.4 

77.62 

27 

23  57  20.38 

11.281 

1  34  28.8 

77.71 

27 

1  28.8 

23  57  37.07 

11.285 

1  32  33.9 

77.75 

28 

0     1  50.98 

11.270 

1     3  22.5 

77.81 

28 

1  29.3 

0    2    7.76 

lli274 

1     1  26.7 

77.85 

29 

0    6  21.34 

4-11.260 

-  0  32  14.0 

+77.88 

29 

1  29.9 

0    6  38.21 

+llii64 

-  0  30  17.3 

+77.91 
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Bate. 
187». 

FOB  WASHiyGTON  HEAIf  KOON. 

FOB  MERIDIAN  TBANSTT. 

AMeniion. 

DlAfbr 
1  hoar. 

Apparent 
Deofiaation. 

Difllfbr 
Ihour. 

Mean  Time 
qI  Tranait 

Apparent 

Mgbt 
ABfienBion. 

Difllfor 
1  h.of 
Long. 

Apparent 
Decunation. 

DUKfor 

1  hour  of 

Long. 

h   m     B 

B 

o        /        #/ 

tt 

(1 

m 

h    m     8. 

B 

O         1        II 

// 

Mar.  1 

0    6  21.34 

^11.260 

-  0  32  14.0 

+77.88 

1 

1  29.9 

0     6  38.21 

+11.264 

-  0  30  17.3 

+77.91 

2 

0  10  51.48 

lliS52 

-  0    1     4.2 

77.93 

2 

30.4 

0  11     8.44 

11.256 

+  00  53.3 

77.96 

3 

0  15  21.44 

11.245 

40  30    6.2 

77.94 

3 

31.0 

0  15  38.49 

I1J249 

0  32    4.4 

77.97 

4 

0  19  5liS7 

11J341 

1     1   16.6 

77.92 

4 

31.5 

0  20    8.42 

11.245 

1     3  15.5 

77.95 
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17  51  25.2 

54.18 

23 

3    9.7 

9  16  12.91 

10.603 

17  48  33.8 

54.31 

24 

9  19  53.04 

10.527 

17  29  34.1 

55.08 

24 

3  10.0 

9  20  26.36 

10.517 

17  26  39.6 

55.20 

25 

9  24    4.69 

10.442 

17    7  21.9 

55.94 

25 

3  10.2 

9  24  37.78   10.432 

17    4  24.4 

56.06 

26 

9  28  14.28 

10.356 

16  44  49.3 

56.77 

26 

3  10.4 

9  28  47.14;  10.346 

16  41  49.0 

56.S8 

27 

9  32  21.77 

10.269 

16  21  57.2 

57.57 

27 

3  10.6 

9  32  54.38 

10.259 

16  18  54.2 

57.68 

1         28 

9  36  27.15 

10.182 

15  58  463 

58.33 

28 

3  10.7 

9  36  59.52 

10.171 

15  55  40.7 

.    58,43. 

29 

9  40  30.44 

10.094 

15  35  17.3 

59.07 

29 

3  10.8 

9  41     2.54    10.083 

15  32    9.2 
15    8  90.7 

69.17 

30 

9  44  31 .63 

10.006 

15  11  31.1 

59.78 

30 

3  10.9 

9  45    3.46     9.994 

59.85 

1     «' 

9  48  3069 

+  9.917 

+14  47  28.4 

-60.45 

31 

3  11.0 

9  49    2.24  +  9.905 

+14  44  15.9 

-60.53 
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• 

Date. 
18f9. 

FOB  WA&0INCKEOV  ¥BA2r  KOOH. 

VQS  MJSBIDIAH  TBAJTaiT. 

Appftreot 
AsooDaioii. 

INftfor 
Ihonr. 

Appwent 
DeounatioD. 

Blftfor 

Mean  Time 
of  TtMuit 

Afloeiuioa. 

Diftfor 
1  h.of 
Long. 

Apparent 

•OKtar 

1  hour  of 

Long. 

Jnly  J 

li   m     B 
9  48  30.69 

+9*917 

+14  47'  2814 

-66.45 

A 
1 

h    m 
3  11.0 

h   m    B 
9  49    2iM 

+9*905 

+ll  44  1^.9 

-6w«58 

2 

9  52  27.63 

9i^ 

14  23  10.0 

61.09 

2 

3  11.0 

9  52  58  90 

9.816 

14  19  55j5 

61.17 

3 

9  56  22.43 

9.739 

13  58  36.6 

61.70 

3 

3  10.9 

9  56  53.41 

9.727 

13  55  20.1 

61.77 

4 

JO    0  1509 

9j650 

13  33  48i) 

62.27 

4 

3  10.9 

10    0  45.77 

9.637 

13  30  30j6 

62..34 

5 

10    4    5j60 

9j560 

13    8  47.6 

^.82 

5 

3  10.8 

10    4  35.98 

9.547 

13    5  27i$ 

62.88 

6 

10    7  53.96 

9j170 

12  43  33.5 

6:^.34 

6 

8  10.6 

10    8  24.03 

9.457 

12  40  12J2 

63.40 

7 

10  11  40.14 

9.379 

12  18    7.3 

63.83 

7 

3  10.4 

10  12    9M 

9.366 

12  14  44.6 

63.88 

8 

10  15  24.16 

9SS9 

11  52  29.8 

64.29 

8 

3  10.2 

10  15  53J59 

9J875 

11  49    5i) 

64.34 

9 

10  19    6.00 

9.198 

11  26  41.7 

64.72 

9 

3  10.0 

10  19  35J0 

9.184 

11  23  16.7 

64.76 

10 

10  22  45^ 

9.107 

11     0  43.7 

65.12 

10 

3    9.7 

10  23  1442 

9.093 

10  57  17i) 

63.16 

11 

10  26  23J1 

9j015 

10  34  36.5 

65.49 

U 

3    9.4 

10  26  51.54 

9.001 

10  31    9.8 

65.52 

12 

10  29  58.36 

8.923 

10    8  20.7 

65.82 

12 

3    9.1 

10  30  26.45 

8.908 

10    4  53.3 

65  JM 

13 

10  33  31.36 

mm 

9  41  57.1 

66.13 

13 

3    8.7 

10  33  .59.10 

8.615 

9  38  29.2 

66.15 

14 

10  37    2.12 

8,736 

9  15  26X» 

66.40 

14 

.3    8.3 

10  37  29.51 

8.721 

9  11  58.3 

66.41 

15 

10  40  30.65 

84641 

8  48  49.9 

66.65 

15 

3    7.8 

10  40  57.68 

Bjsan 

6  45  21J 

664>5 

16 

10  43  56.89 

8545 

8  22    7.7 

iQbJffr 

16 

8   7.3 

10  44  28.55 

8j529 

8  18  39.1 

66.87 

17 

10  47  20.82 

8w448 

7  55  20.7 

67.05 

17 

3    6.7 

10  47  47.10 

8.432 

7  51  52.1 

67.04 

18 

10  50  42.41 

8.350 

7  28  29.7 

67.20 

18 

3    6.1 

10  51    8.30 

8.334 

7  25    1.3 

67.18 

19 

10  54    1.63 

8J251 

7    1  35.5 

67.31 

19 

3    ;5.5 

10  54  27.13 

8SU 

6  58    7.5 

67.29 

»o 

10  57  18.46 

8J51 

6  34  39.1 

67.3» 

20 

3    4.8 

10  57  43.56 

8.134 

6  31  11.6 

67.36 

21 

11     0  32iJ4 

8.049 

6    7  41.2 

67.44 

21 

3    4.1 

11    0  57.53 

8.032 

6    4  14.3 

67.41 

U2 

11     3  44.74 

7^4 

5  40  42.5 

67.45 

22 

3    8.3 

11    4    9.01 

7.926 

5  37  164 

67.41 

^ 

11     6  54.10 

7.837 

5  13  43.9 

67.43 

23 

3    2.5 

11    7  17M 

7Jii9 

5  10  18.7 

67.38 

^ 

11  10    0.87 

7.728 

4  46  46.8 

67.37 

24 

3    17 

11  10  24.26 

7.710 

4  43  22ii 

^.32 

>«5 

11  13    5.00 

7616 

4  19  50.4 

67ii8 

25 

3    0.8 

11  13  27.94 

7-697 

4  16  27.6 

67il2 

«6 

11  16    6.43 

7.502 

3  52  57.2 

67.15 

26 

2  59.9 

11  16  28.91 

7.483 

3  49  35.8 

67.08 

#7 

11  19    MO 

7*586 

3  26    7.6 

66.96 

^ 

^68.9 

11  19  27.11 

7.36G 

3  22  47i) 

66.91 

28 

11  22    0.95 

74867 

2  59  22.4 

66.78 

28 

2  57.9 

11  22  22.48 

7i847 

2  56    4.3 

66.70 

>89 

11  24  53.91 

7J45 

2  32  42.5 

66.54 

29 

2  56.8 

11  25  14.95 

7.124 

2  29  26.3 

66.46 

30 

1 1  27  43.90 

7j020 

2    6    8.8 

66.27 

30 

2  55.7 

11  28    4.44 

6.999 

2    2  54.6 

66.18 

31 

11  30  30.85 

6JB92 

1  39  42.2 

65.95 

31 

2  54.5 

11  30  50.88 

6.670 

1  36  30i8 

65.85 

Aug.  1 

11  33  14.67 

6.760 

1  13  23.7 

65.59 

1 

2  53.3 

11  33  34.18 

6.738 

1  10  14.1 

6549 

2 

U  35  55J28 

6j624 

0  47  14.1 

65.20 

2 

2  52.1 

11  36  14J26 

6.601 

0  44    7.0 

65.09 

3 

1 1  38  :i2.60 

6>I85 

+  0  21  14.4 

64.77 

3 

2  50.8 

11  38  51.04 

6.462 

+  0  18  10.0 

64.65 

4 

11  41    6.54 

6.342 

.  0    4  34.6 

64.30 

4 

2  49.4 

11  41  24.43 

6.319 

-  0    7  36^2 

64.18 

5 

11  43  37.00 

6.195 

0  30  11.8 

63.79 

5 

2  48.0 

11  43  54.33 

6.171 

0  33  10.4 

63.66 

6 

11  46    3.89 

6.044 

0  55  36.8 

63.24 

6 

2  46.5 

11  46  20ii5 

6.020 

0^  31.7 

63.10 

7 

11  .48  27.09 

5.889^ 

1  20  47.1 

62.65 

7 

2  44.9 

11  48  43.27 

5.864 

1  23  39.2 

62.51 

8 

11  50  46^0 

5.729 

1  45  43.1 

62.01 

8 

2  43.3 

11  51    2.08 

5.704 

1  48  31.8 

61.86 

9 

11  53    2.00 

5«563 

2  10  23.1 

61.32 

9 

2  41.6 

11  53  16.97 

5.537 

2  13    8.2 

61.16 

40 

11  55  13.46 

5.392 

2  34  46.1 

60.59 

10 

2  39.8 

11  55  2731 

5.366 

2  37  27.4 

60.43 

]1 

11  57  20.75 

5J216 

2  58  50.9 

59.80 

11 

2  38.0 

11  57  34.47 

5.189 

3    1  28.3 

59.63 

12 

11  59  23.74 

^.033 

3  22  36.2 

58.96 

12 

2  36.1 

11  59  36.82 

5.006 

3  25    9.5 

68  79 

13 

12    1  22i26 

4i^4 

3  46    0.8 

58.07 

13 

2  84.1 

12    1  34.68 

4.816 

3  48  29.9 

57.89 

14 

12    3  16.17 

4.648 

4    9    3.2 

57.12 

14 

2  32.0 

12    3  27.93 

4i»20 

4  11  27.9 

56.93 

15 

12    5    5.30 

4.445 

4  31  42.2 

56.11 

15 

2  29.9 

12    5  16.39 

4.417 

4  34    2.3 

55.91 

J6 

12    6  49.48 

4.235 

4  53  66.2 

55.04 

16 

2  27.7 

12    6  59.a9 

4.206 

4  56  11.6 

54.84 

J7 

12    8  28.52 

4.017 

5  15  43.6 

53.90 

17 

2  25.4 

12    8  38.24 

3.988 

5  17  54.J 

53.69 

4H 

12  10    2.24 

3791 

5  37    2.8 

52.68 

18 

2  23.0 

12  10  lli26 

3.762 

5  39    8.3 

52.46 

19 

12  11  30.44 

3.557 

5  57  51.9 

51.40 

19 

2  20.5 

12  11  38.75 

3.527 

5  59  52.2 

51.18 

20 

12  12  52.92 

3.314 

6  18    9.3 

50.03 

20 

2  17.9 

12  13    0.52 

3.284 

6  20    4.3 

49.80 

21 

12  14    9.47 

3,063 

6  37  52.9 

48.58 

21 

2  15.2 

12  14  16.35 

3.033 

6  39  42.4 

48.34 

92 

12  15  19.88 

2.803 

6  57    0.7 

47.05 

22 

2  12.4 

12  15  26.05 

2.773 

6  58  44.5 

46.81 

23 

12  16  23.92 

2.533 

7  15  30.6 

45.43 

23 

2    9.6 

12  16  29.37 

2.503 

7  17    8.6 

45.18 

24 

12  17  21.40 

2J255 

7  33  20.5 

43.72 

24 

2    6.6 

12  17  26.14 

2i226 

7  34  52.6 

43.47 

25 

12  18  12.09 

1.96t 

7  50  281 

41.91 

25 

2    3.5 

12  18  16.12 

1.938 

7  51  54.3 

41.66 

2(> 

12  18  55.77 

]X»71 

8    6  51.1 

40.00 

26 

2    0.3 

12  18  59.10 

1.643 

8    8  11.2 

39.74 

27 

12  19  32.25 

1.367 

8  22  27.1 

37.99 

27 

1  57.0 

12  19  34.90 

1.340 

8  23  41.0 

37.73 

28 

12  20    1.32 

1.054 

8  37  13.7 

35.87 

28 

1  53.6 

12  20    3.31 

1.028 

8  38  21.4 

35.61 

29 

12  20  22.79 

0.734 

8  51    8.2 

33.65 

2t» 

1  50.0 

12  20  24.13 

0.709 

8  52    9.7 

33.39 

30 

12  20  36.50 

0.407 

9    4    8.0 

31.32 

30 

1  46.3 

12  20  37iil 

0.883 

9    5    3.3 

31.06 

31 

12  20  42.29 

40.073 

ri-  9  16  .10.4 

-28.87 

31 

1  42.4)  12  20  42.41 

+0.050 

-  9  16  59.5 

-28.62 

23 
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Date. 
1870. 

FOB  WASHINOTON  MEiiK  NOOK. 

FOB  MEBIDIAK  TBAKSTT. 

• 

Apparent 

Bight 
AscenBion. 

Diffifor 
1  hoar. 

Apparent 
Declination. 

Difffor 
Ihour. 

Mean  Time 
of  Transit 

Apparent 

Bight 
Aaoension. 

Dtftfor 
Ih.  of 
Long. 

Apparent 
DeolInatioD. 

Diftfor 
1  hoar of 
Long.   I 

h    m     8 

B 

O         i        II 

-26'.31 

d     h     m- 

b    m     8 

8 

O         1        II 

// 

Sept.  1 

12  20  40.02 

^.265 

~  9  27  12.7 

1      1  38.4 

12  20  39.58 

-0.287 

-  9  27  55.7 

-2dM 

2 

12  20  29.57 

0.607 

9  37  12.3 

23.63 

2     1  34.3 

12  20  28.62 

0.627 

9  37  49.4 

23.38 

3 

12  20  10.87 

0.952 

9  46    6.5 

20.85 

3     1  30.1 

12  20    9.44 

0.970 

9  46  37.7 

20.61 

4 

12  19  43.87 

1.298 

9  53  526 

17.95 

4     1  25.7 

12  19  42.01 

1.313 

9  54  18.1 

17.72 

5 

12  19    8.58 

1.644 

10    0  27.6 

14.95 

5    1  21.2 

12  19    6.35 

1.657 

10    0  47.7 

14.74 

6 

12  18  24.98 

1.988 

10    5  48.8 

11.84 

6     1  16.5 

12  18  22.43 

1.998 

10    6    3.8 

1]j64  ; 

7 

12  17  33.14 

2.329 

10    9  54.3 

8.62 

7    1  11.7 

12  17  30.34 

2.336 

10  10    4.5 

8.44  . 

8 

12  16  33.22 

2.664 

10  12  41.8 

5.31 

8     1     6.8 

12  16  30i25 

2.668 

10  12  47i> 

5.15 

9 

12  15  25.34 

2.992 

10  14    8.9 

-  1.92 

9    1     1.8 

12  15  22.27 

2.994 

10  14  10.7 

-  1.78 

10 

12  14    9.69 

3.309 

10  14  13.8 

+  li>4 

10    0  56.6 

12  14    6.59 

3.308 

10  14  12.2 

+  1.66 

11 

12  12  46.60 

3.613 

10  12  55.0 

5.05 

11     0  51.3 

12  12  43.51 

3.609 

10  12  50.6 

5  14 

12 

12  11   16.37 

3.902 

10  10  11.1 

8.60 

12    0  45.8 

12  11  13.39 

3.895 

10  10    4.5 

8.67 

13 

12    9  39.42 

4.174 

10    6     1.5 

12.19 

13    0  50iJ 

12    9  36.62 

4.164 

10    5  533 

12.23 

14 

12    7  66.17 

4.426 

10    0  25.8 

15.7a 

14    0  34.6 

12    7  53.62 

4.413 

10    0  16.7 

15.78 

15 

12    6    7.15 

4.656 

9  53  24.5 

19.34 

15    0  28.9 

12    6    4.92 

4.641 

9  53  15.3 

19.32 

16 

12    4  12.91 

4.860 

9  44  58.0 

22.86 

16    0  23.0 

12    4  11.05 

4.842 

9  44  49.3 

22.81  > 

17 

12    2  14.08 

5.037 

9  35    8.0 

26.30 

17    0  17.1 

12    2  12.65 

5.017 

9  35    0.6 

26J22 

18 

12    0  11.36 

5.184 

9  23  56.4 

29.64 

18    0  11.1 

12    0  10.40 

5.163 

9  23  50.9 

29.53 

19 

11  58    5.49 

5.300 

9  1125.7 

32.86 

19    0    5.0 

11  58    5.04 

5.278 

9  11  22.9 

32.72 

19  23  58.9 

U  55  57.32 

5.359 

8  57  40.8 

35.76 

20 

11  55  57.24 

5.382 

8  57  40.3 

35.93 

20  23  52.8 

11  53  48.05 

5.407 

8  42  47.8 

38j61 

21 

1 1  53  47.42 

5.430 

8  42  43.3 

38.80 

21  23  46.8 

11  51  38.05 

5.421 

8~26  48.8 

41.25 

22 

11  51  36.86 

5.443 

8  26  39.8 

41.46 

22  23  40.8 

11  49  28.15 

5.398 

8    9  49.1 

4.1j65 

23 

1 1  49  26.42 

5.420 

8    9  35.1 

43.88 

23  23  34.8 

11  47  19.24 

5.340 

7  51  54.8 

45.81 

24 

11  47  16.99 

5.360 

7  51  35.4 

46.04 

24  23  28.8 

11  45  12.17 

5.245 

7  33  12.5 

47j67 

25 

11  45    9.43 

5iM>4 

7  32  47.5 

47.91 

25  23  22.8 

11  43    7.79 

5.118 

7  13  49.0 

49J33 

26 

n  43    4.60 

5.134 

7  13  18i2 

49.47 

26  23  16.8 

11  41    6.89 

4.955 

6  53  51.4 

'60.50 

27 

11  41     3.31 

4.969 

6  53  14.8 

50.74 

27  23  10.9 

11  39  10.27 

4.761 

6  33  27iS 

51.47 

28 

11  39    6.36 

4.772 

6  32  44.9 

51.70 

28  93    5.1 

11  37  18.69 

4.538 

6  12  43.7 

52.11 

29 

11  37  14.51 

4.545 

6  11  55.9 

52.33 

29  22  59.4 

11  35 '32.78 

4J387 

5  51  48i{ 

52.43 

30 

11  35  28.43 

4.291 

5  50  55.5 

52.64 

30  22  53.8 

11  33  53323 

4.011 

5  30  49.3 

52.46 

Oct.    1 

U  33  48.79 

4.011 

5  29  51i2 

52.65 

1  22  48.4 

11  32  20.59 

3.711 

5    9  53.3 

52JM> 

2 

11  32  16.15 

3.707 

5    8  50.7 

52.36 

2  22  43.1 

11  30  55.41 

3.391 

4  49    6.9 

51.64 

3 

11  30  51.05 

3.384 

4  48    0.4 

51.78 

3  22  37.9 

11  29  ;i8.08 

3.055 

4  28  37.3 

50i» 

4 

11  29  33.89 

3044 

4  27  27.5 

50.93 

4  22  32.8 

11  28  28.99 

2.704 

4    8  30.1 

49.75 

5 

11  28  25.06 

2.690 

4    7  17.6 

49.84 

5  22  27.8 

11  27  28.47 

2.342 

3  48  51.6 

48.46. 

6 

11  27  24.88 

2.325 

3  47  37.0 

48.52 

6  22  23.0 

11  26  36.72 

1.972 

3  29  46.3 

46.96 

7 

1 1  26  33.55 

1.952 

3  28  30.3 

47.00 

7  22  18.3 

11  25  53.93 

1.597 

3  11  19.4 

45i29 

8 

11  25  51.24 

1.574 

3  10    2.5 

45.30 

8  22  13.8 

11  25  20.18 

1.218 

2  53  34.5 

43.46 

9 

11  25  18.05 

1.192 

2  52  17.5 

43.44 

9  22    9.4 

11  24  55.54 

0.837 

2  36  35.1 

41.49 

10 

11  24  54.03 

0.809 

2  35  18.7 

41.44 

10  22    5.2 

11  24  40.03 

0.457 

2  20  24.B 

39.38 

11 

11  24  39.19 

0,427 

2  19    9.6 

39.31 

11  22    1.2 

11  24  33.62 

^.080 

2    6    6.2 

37.18 

12 

11  24  33.50 

-0.048 

2    3  52.7 

37.08 

12  21  57.3 

11  24  36.23 

40ii94 

1  50  41.4 

34.90 

13 

11  24  36.87 

+0.327 

1  49  30i! 

34.78 

13  21  53.6 

11  24  47.72 

0.662 

1  37  12.1 

32.55 

14 

11  24  49.16 

0.696 

1  36    3.7 

32.41 

14  21  50.0 

11  25    7.97 

1.024 

1  24  39ij 

30.15 

15 

11  25  10.24 

1.059 

1  23  34.5 

30.00 

15  21  46.6 

11  25  36.82 

1.378 

1  13    5ii 

87.72 

16 

11  25  39.94 

1.414 

1   12    3.8 

27.55 

16  21  43.3 

11  26  14.08 

1.726 

1     2  29.5 

25.26 

17 

11  26  18.07 

1.762 

1     1  32.2 

25.08 

17  21  40.1 

11  26  59.56 

2.063 

0  52  53.1 

22.80 

18 

11  27    4.43 

2.100 

0  52    0J2 

22.60 

18  21  37.0 

11  27  53.06 

2.393 

0  44  16.0 

20.321 

19 

11  27  58.82 

2.430 

0  43  27.8 

20.11 

19  21  34.1 

11  28  54.34 

2.713 

0  36  38J2 

17iM 

.20 

11  29    1.00 

2.750 

0  35  55.0 

17.62 

20  21  31.3 

11  30    3.20 

3.024 

0  29  59.6 

15.38 

21 

11  30  10.75 

3.061 

0  29  21 .7 

15.15 

21  21  28.6 

11  31  19.39 

a325 

0  24  19.9 

12.94 

22 

11  31  27.84 

3.262 

0  23  47.6 

12.70 

22  21  26.0 

11  32  42.69 

3.617 

0  19  38.7 

10.51 

23 

1 1  32  52.04 

3.653 

0  19  12.1 

10.27 

23  21  23.6 

11  34  12.89 

3.899 

0  15  55.3 

8.12 

24 

11  34  23.12 

3.935 

0  15  34.5 

7.87 

24  21  21.3 

1 1  35  49.75 

4.171 

0  13    8.9 

5.75 

25 

11  36    0.84 

4.207 

0  12  54.1 

5.50 

25  21  19.1 

11  37  33.04 

4.435 

0  11  18Ji 

3.43 

26 

11  37  44.99 

4.470 

0  11  10.0 

3.18 

26  21  17.0 

1 1  39  22.53 

4.688^ 

0  10  24.0 

+  1.15 

27 

1 1  39  35.32 

4.723 

0  10  21.3 

+  0.89 

27  21  15.0 

11  41  18.00 

4.933 

0  10  23.6 

-  J.IO 

28 

11  41  31.62 

4.967 

0  10  27.1 

-  1.36 

28  21  13.1 

11  43  19.23 

5.169 

0  11  16.6 

3.30 ; 

29 

11  43  33.66 

5JWy 

0  11  26.3 

3.56 

29  21  11.3 

1 1  45  26.01 

5396 

0  13    1.9 

5.47 

30 

11  45  41.24 

5.428 

0  13  17.7 

5.72 

30  21     9.6 

11  47  38.14 

5.614 

0  15  38.1 

7.57 

31 

11  47  54.15 

+5.646 

-  0  16    0.1 

-  7.82 

31  21     7.9 

11  49  55.40 

+5.824 

-  0  19    43 

«  9ij2 
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Dttto. 
1870. 

lOB  WAIIUINOT 

0NHBAK21 

rooN. 

FOB  mCRTDTAir  TRANHIT. 

AsoeoBion. 

Diftfor 
Ibonr. 

Appurent 
Deolination. 

Difffor 
1  boor. 

Mean  Time 
of  Tmult. 

Apparent 

Bight 
Asoeniion. 

DUtftir 
1  b.of 
Long. 

Apparent 
Deolination. 

Dlftfor 

1 hoar of 

Long. 

h    m     B 

B 

-  S  19'  2^.4 

It 

d     h     m 

h    m     8 

B 

o   -  '       "^ 

// 

Not.  1 

11  50  12.18 

4-  5.855 

-9.87 

1  21    6.3 

11  52  17.61 

4  6.026 

-  0  23  19.2 

-11.61 

2 

11  52  35.13 

6.056 

0  23  53.3 

11.86 

2  21    4.8 

11  54  44.58 

6.220 

0  28  21.3 

13.56 

3 

11  55    2.81 

6.249 

0  29    1.4 

13.80 

3  21     3.4 

11  57  1*6.11 

6.407 

0  34    9.4 

15.45 

4 

11  57  35.03 

6.435 

0  34  55.4 

15.69 

4  21     2.0 

1 1  59  52.02 

6.586 

0  40  42.4 

17.28 

5 

12    0  11.61 

6613 

0  41  34.2 

17.52 

5  21     0.7 

12    2  32.14 

6.758 

0  47  58.8 

19.07 

6 

12    2  52.37 

6.784 

0  48  56.3 

19.30 

6  20  59.6 

12    5  16.28 

6.922 

0  55  57.0 

20.78 

7 

12    5  37.14 

6.947 

0  57    0.0 

21.01 

7  20  58.5 

12    8    4.29 

7.080 

1    4  36.0 

22.45 

8 

12    8  25.76 

7.104 

1     5  44.4 

22.67 

8  20  57.5 

12  10  56.01 

7.231 

1  13  54.3 

24.07 

9 

12  11  iao6 

7.254 

1  15    8.0 

24.28 

9  20  56.5 

12  13  51.29 

7.376 

1  23  50.7 

25.62 

10 

12  14  13.90 

7.396 

1  25    9.5 

25.83 

10  20  55.5 

12  16  49.98 

7.514 

1  34  23.5 

27.12 

11 

12  17  13.13 

7.536 

1  35  47.3 

27.32 

11  20  54.6 

12  19  51.93 

7.647 

1  45  31.6 

28.55 

12 

12  20  15.60 

7.668 

1  47    0.3 

28.75 

12  20  53.7 

12  22  57.00 

7.775 

1  57  13.6 

29.94 

13 

12  23  21.18 

7.795 

1  58  47.0 

30.13 

13  20  52.9 

12  26    5.08 

7.898 

2    9  28.4 

31.28 

14 

12  26  29.75 

7.918 

2  11    6.3 

31.46 

14  20  52.1 

12  29  16.08 

8.017 

2  22  14.6 

32.57 

15 

12  29  41.22 

8.036 

2  23  56.9 

32.74 

15  20  51.4 

12  32  29.89 

8.133 

2  35  31.0 

33.80 

16 

12  32  55.48 

8.151 

2  37  175 

33.97 

16  20  50.7 

12  35  46.39 

8iM4 

2  49  16.3 

34.98 

17 

12  36  12.42 

8J261 

2  51     6.9 

35.14 

17  20  50.1 

12  39    5.51 

8.350 

3    3  29.4 

36.11 

18 

12  39  31.96 

8,367 

3    5  23.9 

36ii7 

18  20  495 

12  42  27.15 

8.45^ 

3  18    9.0 

37ii0 

19 

12  42  54.01 

8.469 

3  20    7.3 

37.35 

19  20  49.0 

12  45  61 S2 

3  33  14.0 

38.23 

20 

12  46  18.47 

8.569 

3  35  16.0 

98.38 

20  20  48.5 

12  49  17.65 

8.650 

3  48  43.4 

39.22 

21 

12  49  45.28 

8.665 

3  50  48.9 

39.36 

21  20  48.0 

12  52  46.37 

8.744 

4    4  36.1 

40.17 

22 

12  53  14.37 

8.759 

4    6  44.9 

40.30 

22  20  47.6 

12  66  17.33 

8.837 

4  20  51.0 

41.06 

23 

12  56  45.69 

8JJ51 

4  23    2.9 

41.19 

23  20  47.2 

12  59  50.48 

8.926 

4  37  26.8 

41.92 

24 

13    0  19.18 

a940 

4  39  41.7 

42.04 

24  20  46.9 

J3    3  26.75 

9.013 

4  54  22.6 

42.73 

25 

13    3  54.79 

9.027 

4  56  40.3 

i2M 

25  20  46.6 

13    7    3.11 

9.099 

5  11  37.2 

43.49 

26 

13    7  32.47 

9.112 

5  13  57.6 

43.59 

26  20  46.3 

13  10  42.49 

9.183 

5  29    9.5 

44.19 

27 

13  11  12.17 

9.196 

5  31  32.4 

44J99 

27  20  46.0 

13  14  23.88 

9.266 

5  46  58.3 

44.87 

28 

13  14  53.86 

9Ja7& 

S  49  23.6 

44.96 

28  20  45.8 

13  18    7JS1 

9.346 

6    5    2.7 

45.50 

29 

13  18  37.49 

9.358 

6    7  30.2 

45.58 

29  20  45.6 

13  21  52.48 

9.425 

6  23  218 

46.08 

30 

13  22  23.03 

9.437 

6  25  51.3 

46.16 

30  20  45.4 

13  25  39.62 

9.503 

6  41  54.2 

46.62 

Dec.  1 

13  26  10.45 

9514 

6  44  25.6 

46.69 

I  20  45.3 

13  29  28.62 

9.579 

7    0  39.2 

47.11 

2 

13  29  59.71 

9.590 

7    3  12J2 

47.17 

2  20  45.2 

13  33  19.43 

9.654 

7  19  35.3 

47.56 

3 

13  33  50.78 

9.664 

7  22    9.8 

47.61 

3  20  45.2 

13  37  12.03 

9.728 

7  38  41.7 

47.95 

4 

13  37  43.63 

9.738 

7  41  17.5 

48.00 

4  20  45.1 

13  41    6.39 

9.800 

7  57  57.1 

48.31 

5 

13  41  3a23 

9.810 

8    0  34.1 

48.35 

5  20  45.1 

13  45    2.48 

9.672 

8  17  20.5 

48.63 

6 

13  45  34.55 

9.882 

8  19  58.5 

48.66 

6  20  45.2 

13  49    0.29 

9.943 

8  36  50.9 

48.90 

7 

13  49  32J>8 

9.952 

8  39  29.7 

48.93 

7  20  45.2 

13  52  59.78 

10.013 

8  56  27.2 

49.13 

8 

13  53  3229 

10.022 

8  59    6.7 

49.15 

8  20  45.3 

13  57    0.93 

10.083 

9  16    8.5 

49.30 

9 

13  57  33.65 

10.091 

9  18  48.5 

49.32 

9  20  45.4 

14     1     3.74 

10.151 

9  35  53.5 

49.44 

10 

14    1  36.66 

10.159 

9  38  33.9 

49.45 

10  20  45.5 

14    5    8.16 

10.218 

9  55  41.4 

49.54 

U 

14    5  41.28 

10.226 

9  58  22.0 

49.54 

11  20  45.6 

14    9  14.19 

10.284 

10  15  31.2 

49.59 

12 

14    9  47.50 

10.292 

10  18  11.8 

49.59 

12  20  45.8 

14  13  21.80 

10.351 

10  35  21.6 

49.61 

13 

14  13  55.30 

10.358 

10  38    2.1 

49.60 

13  20  46.0 

14  17  31.00 

10.416 

10  55  11.9 

49.58 

14 

14  18    4.67 

10.423 

10  57  52.1 

49.56 

14  20  46.2 

14  21  41.76 

10.481 

11  15    1.0 

49.50 

15 

14  22  15.60 

10.488 

11  17  40.7 

49.48 

15  20  465 

14  25  54.07 

10.545 

11  34  47.8 

49.39 

16 

14  26  28.07 

10.552 

11  37  26.9 

49.36 

16  20  46.8 

14  30    7.91 

10.610 

11  54  31.5 

49i25 

17 

14  30  42.07 

10.616 

11  57    9.9 

49i2t 

17  20  47.1 

14  34  23.29 

10.673 

12  14  11.2 

49.05 

18 

14  34  57.60 

10.679 

12  16  48.7 

49.01 

18  20  47.5 

14  38  40.21 

10.737 

12  33  45.8 

48.82 

19 

14  39  14.66 

10.743 

12  36  22.3 

48.77 

19  20  47.8 

14  42  58.65 

10.801 

12  53  14.4 

48.55 

20 

11  43  33i24 

10JJ06 

12  55  49.7 

48.50 

20  20  482 

14  47  18.62 

io.8e@ 

13  12  36.1 

48.25 

21 

14  47  53.34 

10.870 

13  15  10.1 

48.19 

21  20  48.6 

14  51  40.11 

10.928 

13  31  50.0 

47.90 

22 

14  52  14.96 

10.933 

13  34  22.6 

47.84 

22  20  49.0 

14  56    3.13 

10.991 

13  50  55.1 

47.52 

23 

14  56  38.10 

10.996 

13  53  26.2 

47.45 

23  20  49.5 

15    0  27.67 

11.055 

14    9  50.7 

47.11 

24 

15    1    2.75 

1 1 .059 

14  12  20.1 

47.03 

24  20  50.0 

15    4  53  73 

11.118 

14  26  35.8 

46.64 

25 

15    5  28.02 

11.122 

14  31     3.3 

46.56 

25  20  50.5 

15    9  21.31 

11.181 

14  47    M 

46.15 

.    26 

15    9  56.60 

11.185 

14  49  34.9 

46.06 

26  20  51.1 

15  13  50.40 

11.244 

15    5  30.5 

45.61 

27 

15  14  25.79 

11.248 

15    7  53.9 

45.52 

27  20  51.7 

15  18  21.01 

11.307 

15  23  38.3 

45.04 

28 

15  18  56.49 

11.310 

15  25  59.5 

44.94 

28  20  52.3 

15  22  53.13 

11.370 

15  41  32.0 

44.43 

29 

15  23  28.69 

11.373 

15  43  50.8 

44.33 

29  20  52.9 

15  27  26.75 

11.432 

15  59  10.6 

43.79 

30 

15  28    239 

11.435 

16    1  26.9 

43.68 

30  20  53.6 

15  32    1.88 

11.494 

16  16  33.2 

43.10 

31 

15  :i2  37/>n 

11.497 

16  18  46.9 

42.99 

31  20  54.2 

15  36  38.50 

11.556 

16  33  38.9 

42.38 

32 

15  37  14J27 

411.559 

•16  35  49.9 

-42.26 

32  20  54.9 

15  41  16.59 

411.618 

-16  50  26.9 

-41.62 
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Data. 
1879. 

FOR  WASaiNGTOK  KBAN  NOON. 

VOR  MEKIDIAJr  TRANSIT. 

ABoenidoD. 

Difllfor 
IhoQr. 

Apparent 
DeounalioD. 

Dlftfor 
llMHir. 

Mean  Time 
of  Traiwft 

Apparent 

Right 
Aecenaion. 

mtLior 
1  h.of 
Long. 

Apparent 
Dedinatlon. 

Dim  for 
1 boor  of 
Long.  . 

Jan.  0 

h    m     B 
16  12  35.96 

+7.3e2Uf    3  24'.9 

-26'.33 

d     b     m 
0  21  31.7 

h    m     B 
16  15  13.33 

+7'.3I3 

-2f  10  3^.3 

-iSsu 

1 

16  15  31.41 

7.319 

21   11  27.5 

19.88 

1  21  80.7 

16  18    9.06 

7.331 

21  18  30.9 

19.46 

2 

16  18  27.:« 

7.338 

2t  19  19.3 

19.43 

2  21  29.7 

16  21     5.24 

7.349 

21  26  12.7 

19.01 

3 

16  21  23.66 

7.356 

21  27    0.2 

18.97 

3  21  28.7 

16  24    1.85 

7.368 

21  33  43.3 

18.54 

4 

16  24  20.44 

7.375 

21  34  30.0 

18.50 

4  21  27.7 

16  26  58.89 

7.386 

21  41     8.8 

18.0« 

5 

16  27  17.65 

7.393 

21  41  48.6 

18.04 

5  21  26.7 

16  29  56.36 

7.404 

21  48  11.0 

« 

1761 

6 

16  30  15.29 

7.410 

21  48  55.9 

17.57 

6  21  25.6 

16  32  54.26 

7.421 

21  55    7.9 

17.13 

7 

16  33  13.35 

7.428 

21  55  51  9 

17.09 

7  21  24.8 

16  35  52.58 

7.438 

28    1  53.4 

16j65; 

6 

16  36  11.83 

7.445 

22    2  36.3 

16.61 

8  21  23.8 

16  38  51.31 

7.455 

82    8  87.2 

16.17; 

9 

16  39  10.73 

7.462 

28    9    9.2 

i6.12 

9  81  82.9 

16  41  50.46 

7.478 

22  14  49.4 

15.68! 

10 

16  42  10.04 

7.480 

22  15  30.3 

15.63 

10  21  21 .9 

16  44  50.02 

7.490 

82  20  59.8 

15.18  < 

1 

IJ 

16  45    9.77 

7.4W 

22  21  39.7 

15.14 

11  21  81.0 

16  47  49.98 

7.506 

22  26  S8.3 

14.«il 

12 

16  48    9.89 

7.513 

28  27  37.2 

14.64 

12  21  20.0 

16  50  50.33 

7,523 

22  32  44.8 

14.19, 

13 

16  51   10.40 

7JS29 

22  33  22.6 

14.14 

13  21  19.1 

}6  53  51.08 

7.539 

22  38  19.3 

13.69, 

14 

16  54  11.30 

7.546 

22  3K  55.9 

13.63 

14  21  18.2 

16  56  52.21 

7.555 

22  43  416 

13.17; 

15 

16  57  12.59 

7.561 

22  44  17.0 

13.12 

15  21   17.3 

16  59  53.71 

7.569 

22  48  51.5 

1265| 
12.I3[ 

16 

17    0  14.25 

7.^76 

tiS2  49  25.7 

12.61 

16  Vi  16.4 

17    2  55.57 

/•ocM 

88  58  49.0 

17 

17    3  16.27 

7.591 

28  54  22.1 

12.08 

17^21  15.5 

17    5  57.78 

7.599 

22  58  34.0 

1162; 

18 

17    €  18.64 

7«06 

22  59    5.9 

11.56 

18  21  14.6 

17    9    0.34 

7613 

28    3    6.5 

11.10 1 

19 

17    9  21.34 

7J620 

23    3  37.1 

11.04 

19  81  13.7 

17  IS    3.24 

76273 

28    7  26.4 

10.57^ 

20 

17  12  24.39 

7.633 

23    7  55.6 

10.51 

20  21  12.8 

17  1.5    6.45 

7.640 

23  U  33.5 

1003 

m 

17  15  27.76 

7.647 

23  12    1.4 

9.97 

21  31  11.9 

17  18    9.97 

7.653 

23  15  87.7 

9.49 

22 

17  18  31.43 

7:659 

23  15  54.2 

9.48 

82  81  11.0 

17  21  13.80 

7.666 

83  19    9.1 

8.95 

-23 

17  fSt  35.40 

7.672 

23  19  34.2 

8.89 

83  81  10.2 

17  24  17.92 

7.677 

33  22  37.4 

&41[ 

^ 

17  24  39.67 

7.683 

23  23    1.2 

^8.35 

84  81     9.3 

17  27  22.31 

7.688 

23  25  580^ 

7-87 1 

25 

17  27  44.20 

7j694 

23  26  15.1 

731 

25  21     8.5 

17  30  26.96 

7.696 

23  28  56.1 

7.32. 

*26 

17  30  48.99 

7.705 

23  29  15.9 

7.26 

86  81     7.6 

17  33  81.87 

7.709 

23  81  44J3 

6.77 

V7 

17  33  54.05 

7.715 

23  32    3.5 

6.71 

87  81    6.7 

17  36  37.03 

7.719 

23  34  20.0 

6.21, 

im 

17  36  S9.33 

7.725 

23  34  37.8 

6.15 

28  81    59 

17  30  48.42 

7.729 

^  36  48.5 

5iJ6l 

^ 

17  40    4.86 

7.735 

23  36  58.9 

5:60 

89  81    5.0 

17  42  48.04 

7.739 

83  88  51i) 

5.11 

30 

17  43  10.62 

7.744 

23  39    6.6 

5.04 

30  21    4.2 

17  45  53.88 

7.748 

23  40  47.7 

4.55 

31 

17  46  16.60 

7.753 

23  41     0.9 

4.49 

31  21     3.4 

17  48  50.93 

7.756 

23  42  30.2 

3.99 

Feb.  1 

17  49  22.78 

7.761 

23  48  41.8 

3.98 

1  81     8.5 

17  58    6.18 

7.764 

83  43  59J3 

3.43 

2 

17  52  29.16 

7.770 

28  44    9.2 

3.36 

2  81     1.7 

17  55  12.62 

7.772 

28  ^  14.6 

2.86^ 

3 

17  55  35.73 

7.777 

23  45  23.0 

2.80 

3  81     0.9 

17  58'  19.24 

7.779 

28  46  16.5 

2^1 

4 

17  58  42.48 

7.784 

23  46  23.3 

2.23 

4  21     0.0 

18    1  26.03 

7.786 

23  47    4Jb 

i.ra 

5 

\H    1  49.39 

7.791 

23  47    9.9 

1.66 

5  20  59.2 

18    4  32.98 

7.793 

23  47  39.5 

1.16 

6 

18    4  56.47 

7.798 

23  47  42.9 

1.08 

6  SO  58.4 

18    7  40.08 

7.799 

28  48    0.4 

0.59 1 

7 

18    8    3.71 

7.804 

23  46    2.2 

-  0.58 

7  80  67.6 

18  10  47.33 

7.805 

23  48    7.7 

-  0.021 

S 

18  11   11.09 

7.810 

28  48    7.7 

4-  0.05 

6  SO  56.7 

18  13  54.73 

7.811 

28  48    lii 

+  0.56r 

9 

18  14  18.61 

7.815 

23  47  59.5 

0.62 

9  20  55.9 

18  17    2.26 

7.815 

23  47  41.0 

1.13 

10 

18  17  26.26 

7.820 

23  47  37.5 

1.20 

10  20  55.1 

18  20    9.90 

7.820 

23  47    7.0 

1.71 

11 

18  20  34.02 

7.825 

28  47    1.7 

1.78 

11  20  54.3 

18  23  17.64 

7.824 

23  46  19J2 

2J28 

12 

18  28  41 .88 

7.829 

23  46  12.1 

2.36 

12  SO  53.5 

18  26  25.47 

7.827 

23  45  176 

2.86 

13 

18  26  49.82 

7.832 

28  45    8.6 

2.93 

13  20  52.7 

18  29  33.37 

7.830 

23  44    8.1 

3.43 

14 

18  29  57.83 

7.835 

23  43  51 .4 

3.50 

14  20  51.9 

18  32  41.33 

7.832 

23  42  32.9 

4.00^ 

15 

18  33    5.90 

7.837 

23  42  20.3 

4.08 

15  20  51.1 

18  35  49.34 

7.834 

23  40  49.9 

4.58 

16 

18  36  14.02 

7.838 

23  40  35.4 

4.66 

16  80  60.3 

18  38  57.38 

7.835 

23  38  53.1 

5.15' 

17 

18  .39  22.17 

7.839 

23  38  36.7 

5.23 

17  20  49.5 

18  42    5.44 

7.835 

23  36  42.5 

5.72 1 

18 

18  42  30.33 

7.840 

23  36  24.2 

5.80 

18  20  48.7 

18  45  18.50 

7.835 

23  34  18.1 

6.31* 

19 

18  45  38.51 

7.840 

23  33  57.9 

6.38 

19  20  47.9 

18  48  21.56 

7.835 

23  31  39.9 

6.88^ 

20 

18  48  46.67 

7.839 

23  31  17.8 

6.95 

20  20  47.1 

18  51  29.60 

7.834 

23  28  48.0 

7.44 

21 

18  51  54.81 

7.838 

2!)  28  24.0 

7.53 

21  20  46.2 

18^  37.60 

7.832 

23  25  48.5 

8.02  { 

22 

18  55    2.91 

7.836 

23  25  16.5 

8.10 

22  20  45.4 

18  57  45.56 

7.830 

23  22  23.3 

8.58 

23 

18  58  10.97 

7.834 

23  21  55.4 

8.66 

23  20  44.6 

19    0  53.45 

7.827 

33  18  50.5 

9.15 

24 

19     1   18.96 

7.831 

23  18  20.6 

9.23 

24  20  43.8 

19    4    1.27 

7.824 

88  15    4.1 

a7l 

25 

19    4  26.87 

7.827 

23  14  32.2 

9.79 

25  20  43.0 

19    7    9.01 

7J20 

S3  11    4M 

10J28 

26 

19    7  34.70 

7.824 

23  10  30.4 

10.36 

26  80  42.2 

19  10  16.65 

7.816 

23    6  soil 

10.83 

27 

19  10  42.44 

7.820 

23    6  15.0 

10.92 

27  20  41.4 

19  13  24.20 

7.812 

83    8  24.0 

11.40 

•28 

19  13  50.08 

7.816 

23    1  46.2 

11.48 

88  80  40.6 

19  16  31.64 

7.808 

88  57  43.7 

11.93 

29 

19  16  57.61 

+7.811 

-22  57    3.9 

+12.03 

89  20  89.7 

19  19  38.96 

+7.803 

-88  58  60.1 

+12.51 

MABSt  1879. 
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Dttte. 
19911, 

FOB  WASHIKQTOir  MBAIT  NOON. 

FOB  MKRTDTAN  TKANStT. 

Diftfor 
Ihoar. 

Apparent 
Deomxation. 

HUE  for 
Ihonr. 

Mean  Time 
of  Tranait 

Apparent 

Rlgbt 
Aecenalon. 

Difllfor 
1  h.of 
Long. 

AppareDt 
Declination. 

Diff.for: 

Ihdnrof 

Long.    ! 

Aiv.  J 

h   m     t 
19  16  57.61 

♦7'.811 

-22  57    3^9 

.»l£03 

«i     h    m 
1  20  39.7 

h    m     8 
19  19  38.96 

47'.803-22  bi  50  J 

4iiS:5i 

2 

19  20    5.02 

7iJ06 

22  52    8.3 

12.59 

2  20  38.9 

19  22  46.14 

7.797 

22  47  43.2 

13.07 

3 

19  23  12i29 

7iJ00 

22  46  59.3 

13.14 

3  20  38.1 

19  25  53.19 

7.791 

22  42  23.1 

13.61 

4 

19  26  19.42 

7.794 

22  41  37.2 

13.69 

4  20  37.3 

19  29    0.09 

7.785 

22  36  408 

14.16 

5 

19  29  26.42 

7.788 

22  36    1.9 

14.25 

5  20  36.4 

19  32    6.85 

7.779 

22  31     3.4 

14.70 

i        6 

19  di»33Jd6 

7.782 

22  30  l^A 

14.79 

6  20  35.6 

19  35  13.46 

7.772 

22  26    3.9 

15.25 

7 

19  35  39.95 

7.775 

22  24  11.8 

15.34 

7  20  34.8 

19  38  19i)0 

7.765 

22  18  51.3 

15.79 

8 

19  38  46.47 

7.768 

22  17  57.2 

15.88 

8  20  33.9 

19  41  26.17 

7.758 

22  12  25.8 

16.33 

9 

19  41  52.82 

7.761 

22  11  29.6 

16.42 

9  20  33.1 

19  44  32.26 

7.750 

22    5  47.4 

16.86 

10 

19  44  58.99 

7.753 

22    4  49.1 

16.95 

10  20  32.3 

19  47  38.16 

7.742 

21  58  56.2 

17.40 

11 

19  48    4.97 

7.745 

21  57'  55.8 

17.48 

11  20  31.4 

19  50  43.86 

7.733 

21  51  523 

17.93 

12 

19  51  10.75 

7.736i 

21  50  49.8 

18.01 

12  20  30.6 

19  53  49.35 

7.724 

21  44  35.8 

18.45 

13 

19  54  16.32 

7.727 

21  43  31 J3 

18.54 

13  20  29.7 

19  56  54.62 

7.715 

21  37    6.7 

18.97 

14 

19  57  21.67 

7.718 

21  36    0.1 

19.06 

14  20  28.9 

19  59  59.67 

7.705 

21  29  25JS 

19.48 

15 

20    0  26.79 

7.708 

21  28  163 

19.57 

15  20  28.0 

20    3    4.48 

7.695 

21  21  31.4 

20.00 

lt> 

20    3  31.68 

7.698 

21  20  20.6 

20.06 

16  20  27.1 

20    6    9.05 

7.685 

21  13  25.4 

20.50 

17 

20    6  36.32 

7.688 

21  12  12.5 

20.59 

17  20  26.3 

20    9  13.36 

7.674 

21     5    7.3 

21.00 

16 

20    9  40.71 

7.678 

21 '  3  52.3 

21.09 

18  20  25.4 

20  12  17.41 

7.663 

20  5§  37.1 

21.50 

19 

20  12  44.83 

7.667 

20  55  20.0 

21.59 

19  20  24.5 

20  15  21.19 

7iJ5l 

20  47  55.1 

21.99 

20 

20  15  48.68 

7.655 

20  46  35.0 

22.08 

20  20  23.6 

20  18  24.68 

7.639 

20  39    1.4 

22.48 

2] 

20  18  58.25 

7.642 

20  37  40.1 

22.57 

21  20  22.7 

20  21  27.88 

7.627 

20  29  56.0 

*   22.97 

22 

20  21  56.59 

7.6:30 

20  28  32.6 

83.05 

22  20  21.8 

20  24  30  79 

7.614 

20  20  39.1 

23.44 

23 

20  24  58.49 

7.617 

20  19  13.7 

23.52 

23  20  20.9 

20  27  33.39 

7.601 

20  11  10.9 

2:191 

24 

20  28    1.16 

7.604 

20    9  43.4 

23.99 

24  20  20.0 

20  30  35.67 

7.588 

20     1  31.4 

24.37 

25 

20  31     3.51 

7.591 

20    0    1.9 

*J4.45 

25  20  19.1 

20  33  37.64 

7.575 

19  51  40.9 

24.83 

26^ 

20  34    5.54 

7.577 

19  50    9.3 

24.92 

26  20  18.2 

20  36  39ii9 

7.661 

19  41  39J> 

25J29 

27 

20  37    7.25 

7.564 

19  40    bJB 

25.37 

27  20  17.3 

20  39  40.60 

7.548 

19  31  27ii 

25.r3 

28 

20  40    8.63 

7.551 

19  29  51.5 

25.82 

28  20  16.4 

20  42  41.59 

7.534 

19  21     4.1 

26.18 

29 

20  43    9.68 

7.537 

19  19  26.4 

26Ji» 

29  20  15.5 

20  45  42.25 

7.520 

19  10  30.4 

26.62 

30 

20  46  10.40 

7.523 

19    8  50.7 

26.71 

30  90  14.5 

20  48  42.56 

7.506 

18  59  4a2 

27.05 

31 

20  49  10.78 

7.509 

18  58    4.5 

27.14 

31  20  13.6 

20  51  42.55 

7.492 

18  48  51.7 

27.48 

Apr.  1 

20  52  10.83 

7.495 

18  47    7.9 

27.67 

1  20  12.6 

20  54  42.20 

7.478 

18  37  46.9 

27iH) 

2 

20  56  10.54 

7.481 

18  36    1.1 

28.00 

2  20  11.7 

20  57  41.51 

7.464 

18  26  32.1 

28.32 

3 

20  56    9.92 

7.466 

18  24  44J2 

28.41 

3  20  10.7 

21     *>  40.48 

7.450 

18  15    7M 

28.74 

4 

21     1    8.96 

7.452 

18  13  17.3 

28.83 

4  20    9.8 

21     3  39.1 1 

7.436 

18    3  32.6 

29.14 

5 

21    4    7.6& 

7.438 

18    1  40.6 

29.24 

5  20    8.8 

21    6  37.40 

7.422 

17  51  483 

29.54 

6 

21    7    6.00 

7.424 

17  49  54J8 

29.68 

6  20    7.8 

21     0  35.34 

7.408 

17  39  543 

29.95 

7 

21  10    4.02 

7.410 

17  37  58.3 

30.03 

7  20    6.9 

21  12  32.95 

7.393 

17  27  50.8 

30.34 

8 

21  13    1.69 

7.396 

17  25  52.8 

30.42 

8  90    5.9 

21  15  30.21 

7.378 

17  15  38.1 

30.71 

9 

21  15  59X)2 

7.381 

17  13  38.1 

20M 

9  20    4.9 

21  18  27.12 

7.364 

17    3  16.3 

31.09 

10 

21  16  56.00 

7.367 

17     1  14.3 

31.18 

10  20    3.9 

21  21  23.69 

7.350 

16  50  45J> 

31.47 

11 

21  21  52.64 

7.353 

16  48  41.5 

31.55 

11  90    2.9 

21  24  19.92 

7.335 

16  38    6.9 

31.83 

12 

21  24  48.94 

7.338 

16  35  50.9 

31.91 

12  20    1.9 

21  27  15.80 

7.320 

16  25  17.6 

32.19 

13 

21  27  44.87 

7.323 

16  23    9.7 

32.26 

13  20    0.8 

21  30  11.32 

7.306 

16  12  20.8 

32.54 

14 

21  30  40.46 

7.309 

16  10  11.0 

32.62 

14  10  50.8 

21  33    6.47 

7.291 

15  59  15.7 

32i)8 

15 

21  33  35.67 

7i894 

15  57    4.0 

32.96 

15  19  56.8 

21  36    IJ26 

7.275 

15  46    2.5 

33.21 

16 

itl  36  30.53 

7iJ78 

15  43  46.8 

33.29 

16  19  57.8 

21  38  55.69 

7.260 

15  32  41.3 

33.54 

17 

21  39  25.01 

7.262 

15  30  25.7 

33.62 

17  19  56.7 

21  41  49.75 

7.245 

15  19  12.3 

33.87 

18 

21  49  19.14 

7.247 

15  16  54.9 

33.94 

18  19  55.7 

21  44  43.45 

7ii30 

15    5  35.8 

34.18 

19 

21  45  12.90 

7J232 

15    3  16.5 

34.26 

19  19  54.6 

21  47  36.78 

7.214 

14  51  51.9 

34.47 

20 

21  48    6.29 

7.216{  14  49  30.8 

34.55 

20  19  53.6 

21  50  29.73 

7.198 

14  38    0.8 

34.77 

21 

21  50  59.30 

7i200   14  35  37.8 

MM 

21  19  52.5 

21  53  22.30 

7.183 

14  24    8.7 

85.07 

22 

21  53  51.94 

7.185    14  21  37.8 

35.14 

22  19  51.4 

21  56  14JS0 

7.167 

14    9  57.6 

35.35 

23 

21  56  44.19 

7.170 

14    7  31.0 

35.43 

23  19  50.4 

21  59    6.31 

7.151 

13  55  46.8 

35.62 

•    24 

21  59  36.07 

7.154 

13  53  17.4 

35.70 

24  19  49.3 

22    1  57.76 

7.136 

13  41  27.5 

35.89 

25 

22    2  27.58 

7.138 

18  38  57.3 

35.97 

25  19  48.2 

22    4  48.89 

7.120 

13  27    8.8 

36.16 

26 

22    5  18.72 

7.123 

13  24  30.8 

36.23 

26  19  47.1 

22    7  39.54 

7,105 

13  18  31.9 

86.41 

27 

22    8    9.50 

7.108 

13    9  56.1 

36.49 

27  19  46.0 

22  10  29.88 

7.089 

12  57  54.9 

86.66 

28 

22  10  59.90 

7.092;  12  55  19.4 

36.74 

28  19  44.9 

22  13  19.85 

7.074 

12  43  12.0 

36.90 

29 

22  13  49.94 

7.077 

12  40  34.8 

36.97 

29  19  43.8 

22  16    9.46 

7.060 

12  28  23.4 

87.14 

•       30 

22  16  39.62 

7.062;  12  25  44.5 

37.21 

30  19  42.7 

22  18  58.72 

7.045 

12  13  29.1 

37.37 

31 

22  19  28.95 

4.7.048'-12  10  46.6 

437.44 

31  19  41.5 

22  21  47.62 

47.031 

-11  58  29.4 

437.60 

358 
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Dftte. 
1879. 

FOB  WASHINGTON  IIBAN  NOON. 

TOR  IfKHTDTAN  TBANBIT, 

1 

• 

Appairait 

iQffbt 
AsoensioD. 

Difllfor 
1  hoar. 

Apparent 
DecIInatioD. 

DUTfor 
IhoQr. 

H«aa  Time 
of  Transit. 

AsMreiit 

MOgbt 

Asoeneioii. 

Diff.for| 
1  h.of 
Long. 

AptMUvnt 
DecliiiAtiaii. 

nCfrr 

1  hoar  of 

Umg, 

M«y  1 

h   m     B 
22  19  28.95 

+7.048 

-llS  10  48.6 

+37.44 

d    h    m 
1  19  41.5 

h    m     B 
22  21  47.62 

+7^031 

.11  5^  2Sa 

+3^40 

'a 

22  22  17.92 

7.034 

11  55  47.3 

37.67 

2  19  40.4 

22  24  36.18 

7.017 

11  43  24.4 

37J82 

3 

22  25    6.55 

7.020 

11  40  40.6 

37  80 

3  19  393 

22  27  24.41 

7.002 

II  28  14J2 

38.03 

4 

22  27  54.85 

7.005 

11  25  28.6 

38.10 

4  19  38.1 

22  30  12.30 

6.988 

1 1  12  59.1 

38.22. 

5 

22  30  42.81 

6.991 

11  10  12.1 

38.30 

5  19  37.0 

22  32  59.85 

6.974 

10  57  39.3 

38.42, 

6 

22  33  30.44 

6.977 

10  54  50.6 

3849 

6  19  35.9 

22  35  47.07 

6.960 

10  42  HH 

38iil 

7 

22  36  17.74 

6.963 

10  39  24.5 

38.68 

7  19  34.7 

22  38  33i)7 

6.947 

10  26  45.^ 

.38il0 

8 

22  39    4.71 

6.949 

10  23  53.9 

38.86 

8  19  33.5 

22  41  20X>4 

6.934 

10  11  124 

38.97 

9 

22  41  51.35 

6.936 

10    8  19.1 

39.04 

9  19  32.4 

22  44    6.78 

6.920 

9  55  35.1 

39.14 

10 

22  44  37.66 

6.923 

9  52  40.3 

39.21 

10  19  31.2 

22  46  52.69 

6.906 

9  39  53.8 

39.30 

11 

22  47  23.65 

6.909 

9  36  57.4 

39.37 

1 1  19  30.0 

22  49  38.28 

6.893 

9  21    8.7 

39.45 

12 

22  50    9.31 

6.896 

9  21   10.8 

39.51 

12  19  28.8 

22  52  23.55 

6.879 

9    8  20i> 

39j5e 

13 

22  52  54.65 

6.882 

9    5  20.7 

39.65 

13  19  27.6 

22  55    8.50 

6.866 

8  52  28i) 

39.73 

14 

22  55  39.68 

6.869 

8  49  27.4 

39.79 

14  19  26.4 

22  57  53.12 

6.852 

8  36  32^ 

39^ 

15 

22  58  24.38 

6.856 

8  33  31.0 

39.91 

15  19  25.2 

23    0  37.42 

6.839 

8  20  34.9 

39^17. 

16 

23    1     8.76 

6.842 

8  17  31.7 

40.03 

16  19  24.0 

23    3  2M0 

6.825 

8    4  34.3 

40iiei 

17 

23    3  52i)l 

6.828 

8    1  29.7 

40.13 

17  19  22.8 

23    6    5.05 

6B12 

7  48  31.1 

40.18 ! 

18 

23    6  36.53 

6.815 

7  45  25.2 

40J23 

18  19  21.6 

23    8  48.38 

6.799 

7  32  25J6 

40Jtt)' 

19 

23    9  19.94 

6.802 

7  29  18.5 

40.33 

19  19  90.4 

23  11  31.38 

6.7851 

7  16  17J9 

40  J6 

20 

23  12    3.02 

6.788 

7  13    9.6 

40.41 

20  19  19.1 

28  14  14.05 

6.771 

7    0    83 

40.44 

21 

23  14  45.77 

6.775 

6  56  58.8 

40.49 

21  19  17.9 

23  16  56.40 

6.758 

643  56.9 

40.51 ! 

22 

23  17  28.19 

6.761 

6  40  46.3 

40.56 

22  19  16.7 

23  19  38.43 

6.744 

6  27  43.9 

40.58' 

23 

23  20  10.30 

6.748 

6  24  32.1 

40.61 

23  19  1.5.4 

23  22  20.14 

6.731 

6  11  29.4 

40j63i 

24 

23  22  52.09 

6.734 

6    8  16.5 

40.67 

24  19  14J2 

23  25     1.53 

6.718 

5  55  13jG 

40j67! 

25 

23  25  33.56 

6.721 

5  51  59.6 

40.72 

25  19  12.9 

23  27  42.61 

6.704 

5  38  56.7 

40.72 

26 

23  28  14.72 

6.708 

5  35  41.7 

70.76 

26  19  11.6 

23  30  23.37 

6.691 

5  22.3a8 

40.76 

27 

23  30  55.56 

6.6^5 

5  19  22.8 

40.80 

27  19  10.4 

23  33    3.82 

6.679 

5    6  90.2 

4a79 

28 

23  33  36.09 

6.682 

5    3    3.1 

40.83 

28  19    9.1 

23  35  43i)7 

6.667 

4  50    0.9 

40i)l 

29 

23  36  16.32 

6.670 

4  46  42.8 

40.85 

20  19    7.8 

23  38  23.83 

6j655 

4  33  41.1 

40iS 

30 

23  38  56.25 

6.658 

4  30  22.1 

40.86 

30  19    6.6 

23  41     3.39 

6.642 

4  17  21.0 

40.84 

31 

23  41  35.90 

6.646 

4  14     1.1 

40.87 

31  19    5.3 

23  43  42X>7 

6.630 

4     1     OwB 

40.84 

Jane  1 

23  44  15J96 

6.634 

3  57  40.0 

40.87 

1  19    4.0 

23  46  21.66 

6.619 

3  44  40£ 

40i)4 

2 

23  46  54.34 

6.622 

3  41  18.9 

40.87 

2  19    2.7 

23  49    0.38 

6.607 

3  28  20  J 

40.83 

3 

23  49  33.14 

6.610 

3  24  57.8 

40.86 

3  19     1.4 

23  51  38.81 

6.595 

3  12    0.4 

40J)2. 

4 

23  52  11.65 

6.599 

3    8  37.1 

40.85 

4  19    0.1 

23  54  16.96 

6.584 

2  56  40.9 

40.79 

6 

23  54  49J6d 

6.587 

2  52  16.9 

40.82 

5  18  58.8 

23  56  54.84 

6.573 

239  22JSi 

40.76 

6 

23  57  27.85 

6.576 

2  35  57.4 

40.78 

6  18  57.5 

23  50  32.44 

6.561 

2  93    4.3 

40.72 

7 

0    0    5.54 

6.565 

2  19  38.8 

40.75 

7  18  56.2 

0    2    9.76 

6.550 

2    6  47i{ 

40JG8 

8 

0    2  42i)5 

6.553 

2    3  21.2 

40.70 

8  18  54.8 

0    4  46.81 

6.538 

1  50  31.5 

40SI 

9 

0    5  20.09 

6.542 

1  47    4.8 

40.65 

9  18  53.5 

0    7  23.59 

6j527 

1  34  17.1 

40.57 

10 

0    7  56.96 

6.530 

1  30  49.8 

40.59 

10  18  52.2 

0  10    0.10 

6.515 

1  18    4.3 

40.50 

11 

0  10  33.55 

6.518 

1  14  36.4 

40.52 

11  18  50.9 

0  12  36.32 

6.503 

1     1  53.2 

40.43 

12 

0  13    9.86 

6.506 

0  58  24i) 

40.44 

12  18  49.5 

0  15  12.26 

6.491 

0  45  44i) 

40.34 

13 

0  15  45.88 

6.494 

0  42  15.2 

40.36 

13  18  48.2 

0  17  47.90 

6.479 

0  29  37X) 

40JM 

14 

0  18  21.60 

6.482 

0  26    7.8 

40.26 

14  18  46.8 

0  20  23i{5 

6.467 

-  0  13  32.3 

40.14 

15 

0  20  57.03 

6.470 

-  0  10    2.7 

40.16 

15  18  45.5 

0  22  58.31 

6.454 

+  0    929i) 

40.03 

16 

0  23  32.16 

6.457 

+  05  59.7 

40.04 

16  18  44.1 

0  25  33.06 

6.441 

0  16  29J8 

39J92 

17 

0  26    6.99 

6.444 

0  21  59.5 

39.93 

17  18  42.7 

0  28    7.50 

6.429 

0  34  95j8 

39.79 

18 

0  28  41-51 

6.432 

0  37  56.3 

39.80 

18  18  41  4 

0  30  41.64 

6.416 

0-50  19.3 

39j66 

19 

0  31  15.72 

6.419 

0  53  50.0 

3967 

19  18  40.0 

0  33  15.46 

6.403 

1    6    97 

39J» 

20 

0  33  49.62 

6.406 

1    9  40.6 

39.53 

20  18  38.6 

0  35  48.96 

6.389 

1  21  56.7 

39.38 

1 

21 

0  36  23J31 

6.392 

1  25  27.8 

39.39 

21  18  37.2 

0  38  22.14 

6.376 

1  37  40.2 

39iM 

22 

0  38  56.46 

6.379 

1  41  llA 

39J25 

22  ]8  35ij 

0  40  56.00 

6.362 

1  53  20.1 

39.09! 

23 

0  41  29.40 

6.365 

1  56  51.4 

39.09 

23  18  34.4 

0  43  27.54 

6.349 

2    8.56.9 

38S3 

24 

0  44    2.01 

6.351 

2  12  27.5 

38.92 

24  18  33.0 

0  45  59.75 

6.335 

2  24  98.4 

38.76 

25 

0  46  34i29 

6.338 

2  27  59.7 

38.76 

25  18  31.6 

0  48  3IJS2 

6.321 

239  56J5 

38.58 

1 

26 

0  49    6.25 

6.324 

2  43  27.8 

OO.UO 

26  18  30.2 

0  51     3.17 

6.908 

9  55  20.4 

38.40 

27 

0  51  37.87 

6.311 

2  58  51.7 

38.40 

27  18  28.8 

0  53  34.40 

6i295 

3  10  40.1 

38J» 

28 

0  54    9.17 

6.298 

3  14  11.3 

38.22 

28  18  27.4 

0  56    .5.30 

6.281 

3  25  55.4 

38.04 

29 

0  56  40.14 

6.284 

3  29  26.4 

38.04 

29  18  25.9 

0  58  35.88 

6.267 

3  41     6.1 

37.85: 

30 

0  59  10.79 

6.270 

3  44  37.0 

37.84 

30  18  24.5 

1     1    6.12 

6.253 

3  56  19J2 

37.65 

31 

1     1  41.11 

46.256 

+  3  59  42.8 

+37.64 

31  18  23.1 

1     3  .^.03 

+6.23$^ 

+  4.11  13.4 

+37.45 
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FOS  WikBUINGTOK  HBAN  IfOON. 

lOB  HBBIDIAK  TBANSIT. 

Apparent 
Aaoenalon. 

Dlftfor 
Ihoor. 

Apparent 
Deonnatioii. 

DIfllfor 
Ihoor. 

Mean  Time 
of  Tnuiail 

Apparent 

^ght 
Aecension. 

DUKfor 
1  h.of 
Long. 

Apparent 
Declination. 

Diitfor 

Ihonrof 

Long. 

Jaly  1 

h    m     8 
1     1  41.11 

46.256 

4-  3  59  4£m 

^JM 

d     h     m 
1  18  23.1 

b    m     s 
1     3  36.03 

46*239 

O          t         It 

+  4  11   13.4 

+8745 

2 

1     4  11.08 

6.242 

4  14  43.8 

37.44 

2  18  21.6 

1     6    5.59 

6.224 

4  26    9.7 

37.24 

3 

1    6  40.72 

6.228 

4  29  39.8 

37.22 

3  18  20.2 

1     8  34.81 

6.210 

4  41     1.0 

37.02 

4 

1     9  10.01 

6.213 

4  44  30.7 

37.01 

4  18  18.7 

1   11    3.69 

6.196 

4  55  47.0 

36.81 

5 

1  11  38.96 

6.198 

4  50  16.3 

36.79 

5  18  17.2 

1  13  32.21 

6.181 

5  10  27.6 

36.58 

6 

1  14    7.54 

6.184 

5  13  56.5 

36.56 

6  18  15.8 

1  16    0.36 

6.165 

5  25    2.7 

36.34 

7 

1  16  35.76 

6.168 

5  28  31J2 

36.33 

7  18  14.3 

1  18  28.14 

&150 

5  39  32.1 

36.10 

8 

1  19    3.61 

6.152 

5  43    0.1 

36.08 

8  18  12.8 

1  20  55.55 

6.134 

5  58  55.7 

3586 

9 

1  21  31  07 

6.136 

5  57  23.2 

35.84 

9  18  11.3 

1  23  22.56 

6.117 

6    8  13.4 

35.61 

10 

1  23  58.14 

6.119 

6  11  40.3 

35.59 

10  18    9.8 

1  25  49.17 

6.099 

6  22  25.0 

35.35 

11 

1  26  24.80 

6.101 

6  25  51.2 

35.32 

11  18    8.3 

1  28  15.35 

6.081 

6  36  30.2 

35.08 

13 

1  28  51.03 

6.083 

6  39  55.8 

35.06 

12  18    6.8 

1  30  41.10 

6.063 

6  50  29.0 

34.81 

13 

1  31  16.82 

6.065 

6  53  53.9 

34.78 

13  18    5.3 

1  33    6.40 

6.045 

7    4  21.2 

34.53 

14 

1  33  42.16 

6.046 

7    7  45.3 

34.49 

14  18    3.8 

1  35  31.24 

6.025 

7  18    6.6 

34.25 

15 

1  36    7.03 

6.026 

7  21  29.9 

34.22 

15  18    2.2 

1  27  55.59 

6.004 

7  31  45.2 

33.96 

16 

1  38  31.41 

6.005 

7  35    7.7 

33i93 

16  18    0.7 

1  40  19.45 

5.983 

7  45  16.8 

33.67 

17 

1  40  55ii9 

5.984 

7  48  38.4 

33.63 

17  17  59.2 

1  42  42.79 

5.961 

7  58  41.3 

33.37 

18 

1  43  18.65 

5.968 

8    2    2.0 

33.33 

18  17  57.6 

1  45    5.60 

5.939 

8  11  58.6 

33.07 

19 

1  45  41.49 

5.939 

8  15  18.5 

33.03 

19  17  56.0 

1  47  27ii8 

5.916 

8  25    8.7 

32.77 

20 

1  48    3.78 

5.917 

8  28  27.4 

32.72 

20  17  54.5 

1  49  49^ 

5.893 

8  38  11.3 

3245 

21 

1  50  25.51 

5.894 

8  41  29.0 

3241 

21  17  62.9 

1  52  10.75 

5.869 

8  51    6.5 

32.14 

22 

1  52  46.67 

5.869 

8  54  23.1 

32.09 

22  17  51.3 

1  54  31.32 

5.844 

9    3  54.1 

31.83 

23 

1  55    7.24 

5.844 

9    7    9.6 

31.78 

23  17  49.7 

1  56  51.30 

5.819 

9  16  34.1 

31.51 

24 

1  57  2732 

5.81!) 

9  19  48.4 

31.46 

24  17  48.1 

1  59  10.67 

5.794 

9  29    6.3 

31.18 

25 

1  59  46.59 

5.794 

9  32  19.5 

31.14 

25  17  46.4 

2    1  29.42 

5.768 

9  41  30.9 

30.86 

26 

2    2    5.34 

5.768 

9  44  42.9 

30.80 

26  17  44.8 

2    3  47.53 

5.741 

9  53  47.6 

30.53 

27 

2    4  2345 

5.741 

9  56  58.5 

30.48 

27  17  43.2 

2    6    5.00 

5.714 

10    5  56.5 

30.20 

28 

2    6  40.90 

5.713 

10    9    6.1 

30.15 

28  17  41.5 

2    8  21ij] 

5.686 

10  17  57.4 

29.87 

29 

2    8  57.70 

5.686 

10  21     5.7 

29i)l 

29  17  39.8 

2  10  37.95 

5.658 

10  29  50.2 

29.53 

30 

2  11  13.82 

5.657 

10  32  57.3 

29.47 

30  17  38.2 

2  12  53.40 

5.629 

10  41  350 

29.2it 

31 

2  13  29JIM 

5.628 

10  44  40.7 

29.13 

31  17  36.5 

2  15    8.14 

5.599 

10  53  11.7 

28.86 

Aug.  1 

2  15  43.95 

5.597 

10  56  16.0 

28.80 

1  17  :m.8 

2  17  22.16 

5.568 

11     4  40.1 

28.51 

2 

2  17  57.93 

5.566 

1 1     7  43.0 

28.45 

2  17  33.0 

2  19  35.43 

5.537 

11  16    0.2 

28.16 

3 

2  20  11.15 

5.535 

11  19     1.8 

28.11 

3  17  31.3 

2  21  47.92 

5.504 

11  27  12.0 

27.82 

4 

2  22  23.59 

5.502 

11  30  12.1 

27.75 

4  17  29.5 

2  23  59.62 

5.470 

11  38  15.3 

2746 

5 

2  24  35.23 

5.467 

11  41  13.9 

27.40 

5  17  27.8 

2  26  10.49 

5.435 

11  49  10.1 

27.10 

6 

2  26  46.03 

5.439 

11  52    7.2 

27.04 

6  17  26.0 

2  28  20.51 

5.399 

11  59  56.3 

26.74 

7 

2  28  55.98 

5.396 

12    2  51.8 

2668 

7>  17  24.3 

2  30  29.66 

5.362 

12  10  33.8 

26.38 

8 

2  31    5.04 

5.358 

12  13  27.7 

26.31 

8  17  22.5 

2  32  37.90 

5.323 

12  21     2.6 

26.01 

9 

2  33  13.18 

5u)19 

12  23  54.8 

25.94 

9  17  20.6 

2  34  45.20 

5.283 

12  31  22.5 

25.64 

10 

2  35  20.36 

5.279 

12  34  13.1 

25.58 

10  17  18.8 

2  36  51.52 

5i242 

12  41  33.5 

25JZ7 

11 

2  37  26.56 

5.237 

12  44  22.4 

25.20 

11  17  16.9 

2  38  56.83 

5.199 

12  51  35.5 

24.89 

12 

2  39  31.74 

5.1 9:^ 

12  54  22.6 

24.82 

12  17  15.1 

2  41     1.08 

5.155 

13    1  28.5 

24.52 

13 

2  41  35.86 

5.148 

13    4  13.8 

24.44 

13  17  13.2 

2  43    4J25 

5.108 

13  11  12.5 

24.14 

14 

2  43  38.88 

5.102 

13  13  56.0 

24.07 

14  17  11.3 

2  45    6.30 

5.061 

13  20  47.4 

23.76 

15 

2  45  40.77 

5.055 

13  23  29.1 

23.69 

15  17    9.4 

2  47    7.20 

5.013 

13  30  13.2 

23.39 

16 

2  47  41.50 

5.005 

13  32  53.1 

23.31 

16  17    7.4 

2  49    6.91 

4.963 

13  39  30.0 

23.01 

17 

2  49  41.03 

4.954 

13  42    8.0 

22.93 

17  17    5.5 

2  51     5.41 

4.912 

13  48  37.6 

22.63 

18 

2  51  39.33 

4.903 

13  51  13.8 

22.55 

18  17    3.5 

2  53    2.65 

4.859 

13  57  36.1 

22iM 

19 

2  53  36.38 

4.850 

14    0  10.4 

22.17 

19  17    2.5 

2  54  58.64 

Ajaob 

14    6  25.5 

21.86 

20 

2  55  32.13 

4.795 

14    8  57.9 

21.79 

20  16  59.4 

2  56  53.28 

4.748 

14  15    5.8 

21.49 

21 

2  57  26.54 

4.739 

14  17  36.3 

21.41 

21  16  57.4 

2  58  46.56 

4.691 

14  23  37.0 

21.11 

22 

2  59  19.59 

4.681 

14  26    5.6 

21.03 

22  16  55.3 

3    0  38.47 

4.633 

14  31  59.2 

20.73 

23 

3    1  11.24 

4.622 

14  34  25.8 

20.65 

23  16  53.3 

3    2  28.95 

4.572 

14  40  12.4 

20.36 

24 

3    3    1.45 

4.562 

14  42  37.1 

20.28 

24  16  51J2 

3    4  17.97 

4.511 

14  48  16.7 

19.99 

25 

3    4  50.19 

4.500 

14  50  39.4 

19.91 

25  16  49.0 

3    6    5.50 

4.448 

14  56  11.9 

19.62 

26 

3    6  3743 

4.436 

14  58  32.7 

19.53 

26  16  46.8 

3    7  51.49 

4.384 

15    3  58.2 

19.25 

27 

3    8  23.12 

4.371 

|I5    6  17.1 
15  13  52.5 

19.17 

27  16  44.6 

3    9  35.92 

4.318 

15  11  35.7 

18.87 

28 

3  10    7i23 

4.305 

18.70 

28  16  42.4 

3  11  18.75 

4J250 

15  19    4.2 

18.50 

29 

3  11  49.72 

4.236 

15  21  19.0 

18.42 

29  16  40.1 

3  12  59.94 

4.181 

15  26  23.9 

18.13 

30 

3  13  30.55 

4.166 

15  28  36.7 

18.05 

30  16  37.9 

3  14  39.43 

4.110 

15  33  34.8 

17.77 

31 

3  15    9j68 

+4.094 

4l5  35  45.5 

+17.68 

31  16  35.5 

3  16  17.19 

+4.037 

+15  40  36.8 

+17.40 

MO 
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Dsto. 
1870. 

vcne  ■WASBOonos  hbas  nook. 

WtL  MfSMiblAK  TBAKftff . 

Aaoension. 

DUE  for 
Iboar. 

AmMurent 
DeeOnation. 

I  hour* 

JCeaiiTiito 
of  Tnaisii 

ABoenaion. 

DfAftor 
lb.  of 

LOBg. 

AwMMnt 
I>e<ShiiitloD. 

BMtftr 

1  boor of 

Sept.  1 

h   m     B 
3  16  47.06 

44.020 

4l^  42'  4^'.4 

41^.31 

1  16  98.2 

3  17  53.18  43.961 

4i§  rf  2^9 

4lf.0S 

2 

3  18  22.63 

3.943 

15  49  36.5 

16.94 

2  16  80.8 

^  19  27.33 

3.884 

15  54  14.2 

16.67 

3 

3  19  56.35 

3.865 

IS  56  18.7 

16.56 

3  16  28.4 

3  20  59.60 

3.804 

16    0  49.7 

16.30 

4 

3  21  28.16 

3.784 

16    2  52.1 

16.21 

4  16  26.0 

3  S^  29.92 

8.721 

16    7  16.5 

15.93 

6 

3  22  58.01 

3.701 

16    9  16.8 

15.84 

5  16  23.6 

8  23  58.23 

3.637 

16  18  34.5 

15.57 

6 

8  24  25.83 

8.616 

16  15  32.6 

15.48 

6  16  511. f 

8  2&  24.48 

3.550 

^6  f  9f  43.7 

15.26 

7 

8  25  51.57 

3.528 

16  21  39.7 

15.11 

7  16  18.6 

8  26  48.61 

3.460 

16  25  44.2 

14.84 

8 

3  27  15.16 

3.437 

16  27  38.0 

f4.74 

8  16  16.0 

3  28  10.56 

3.368 

16  31  35.9 

14.47 

9 

3  28  36.55 

3.343 

16  33  27.6 

i4.38 

9  16  13.4 

^  29  30.27 

3.273 

16  37  18.9 

14.11 

10 

3  29  55.66 

3.248 

16  39    8.4 

14.02 

iO  16  H).8 

8  30  47.68 

8.177 

16  42  53^1 

13.75 

■ 

11 

3  31  12.45 

3150 

16  44  40.5 

13.66 

11  16    8.0 

3  32    2.73 

3.077 

16  48  18.9 

13.39! 

12 

3  32  26.84 

3.049 

16  50    3.9 

13.20 

12  16    5.3 

3  33  15.35 

2.974 

16  53  35i) 

13.031 

13 

3  33  38  78 

2.945 

16  55  18.7 

12.94 

13  16    2.5 

3  34  25.49 

2.869 

16  58  44.4 

12.68 

14 

3  34  48.21 

2.839 

17    0  25.0 

12.59 

14  15  59.7 

8  35  33.07 

2.762 

17    8  44.4 

12.32 

15 

3  35  55.07 

2.730 

17    6  22.8 

12.28 

15  15  $6.9 

8  36  38.05 

2.652 

17    8  36.0 

11.97 

16 

3  36  59.28 

2.619 

17  10  12.2 

11.88 

16  15  $4.0 

8  3f  40.36 

2.540 

I7  18  19.2 

11.63 

17 

3  38    0.81 

2.506 

17  14  53.1 

11.58 

17  15  51.0 

8  38  39.95 

2.426 

17  17  54.0 

11.281 

18 

3  38  59.59 

2.391 

17  19  25.7 

11.18 

18  15  48.0 

8  39  36.77 

2.309 

17  22  20.5 

10.94 

19 

8  39  55.57 

2.273 

17  23  50.0 

10.84 

19  15  45.0 

3  40  30.76 

2.189 

17  26  38.8 

10.60 

20 

3  40  48.69 

2.153 

17  28    6.0 

1O.S0 

20  15  41.9 

8  41  21.87 

2.068 

17  30  49.0 

10.26 

21 

3  41  38.91 

2.031 

17  32  13.9 

io.i6 

21  15  88.8 

8  42  10.06 

1.946 

If  34  51.1 

9.92 

22 

3  42  26.17 

1.907 

17  36  13.7 

9.82 

22  15  35.6 

3  42  55.28 

1.821 

17  88  45.1 

9.58 

23 

3  43  10.43 

1.781 

17  40    5.4 

9.48 

23  15  32.4 

3  43  37.48 

1.694 

17  42  31.1 

9^ 

24 

3  43  51.64 

1.652 

17  43  49.1 

9.15 

24  15  29.1 

3  44  16.60 

1.564 

17  46    9.1 

8.9B' 

25 

3  44  29.74 

1.522 

17  47  24.8 

8.82 

25  15  25.8 

3  44  52.58 

1.433 

17  49  39.2 

8:58 

26 

8  45    4.67 

1.388 

17  50  52.4 

8.48 

26  15  £2.4 

3  45  25.38 

1.300 

17  53    tM 

8.25 

27 

3  45  36.39 

1.253 

17  54  12.0 

8.14 

27  15  18.9 

3  45  54.95 

1.164 

17  56  16.2 

7.92 

28 

3  46    4.84 

1.116 

17  57  23.6 

7.81 

28  15  15.4 

3  46  21.23 

1.025 

17  59  21.1 

7.58 

29 

3  46  29.97 

0.976 

18    0  27.0 

7.47 

29  15  11.9 

3  46  44.16 

0.885 

18    2  19.0 

7i!4 

30 

3  46  51.73 

0.835 

18    8  22.4 

7.14 

30  15    8.3 

8  47    3.71 

0.743 

18    5    8.9 

6.90 

Oct.    1 

3  47  10.07 

0.691 

18    6    9.8 

6.81 

I  15    4.6 

3  47  19.82 

0.598 

18    7  50.7 

6.57 

2 

3  47  24.92 

0.546 

18    8  48.i]i 

6.46 

2  15    0.9 

3  47  32.44 

0.452 

18  10  24.3 

6J» 

3 

3  47  36.26 

0.398 

18  11  19.8 

6.12 

3  14  57.1 

3  47  41.52 

0.304 

18  12  49.7 

5.89 

4 

3  47  44.02 

0.248 

18  13  42.6 

577 

4  14  53.8 

3  47  47.02 

0.154 

18  15    6.9 

5.55 

5 

3  47  48.16 

40.096 

18  15  57.0 

5.48 

5  14  49.4 

8  47  48.90 

44).002 

18  17  15.8 

5.20 

6 

3  47  48.64 

-0.057 

18  18    3.0 

5.08 

6  14  45.4 

3  47  47.1 1 

-0.152 

18  19  16.3 

4M 

7 

3  47  45.43 

0.2U 

18  20    0.5 

4.72 

7  14  41.4 

8  47  41.62 

0.307 

18  21     H3 

4.48 

8 

3  47  38.48 

0.367 

18  21  49.5 

4.36 

8  14  37.3 

3  47  32.40 

0.462 

18  22  51.7 

4.13 

9 

3  47  27.77 

0.525 

18  23  29.9 

4.00 

9  14  83.2 

3  47  19.48 

0.619 

18  24  Sa6.6 

3.77 

10 

3  47  13.27 

0.683 

18  25    1.6 

3.64 

10  14  98.9 

8  47    2.69 

0.776 

18  25  52.7 

3.41 

11 

3  46  54.98 

0.841 

18  26  24.6 

3.27 

11  14  24.7 

3  46  42.It 

0.934 

18  27  10.2 

3.05 

12 

3  46  32.88 

1.000 

18  27  38.7 

2.91 

12  14  20.3 

8  46  17.85 

1.091 

18  28  18.8 

2.68 

13 

3  46    6.98 

1.158 

18  28  44.0 

2.54 

13  14  15.9 

3  45  49.78 

1.247 

18  29  18.7 

2.31 

14 

3  45  37.31 

1.314 

18  29  40.5 

2.17 

14  14  11.5 

3  45  18.00 

1.402 

18  30    9.7 

1.94 

15 

3  45    3.91 

1.469 

18  30  28.1 

1.80 

15  14    6.9 

8  44  42.51 

1.555 

18  30  51.8 

157 

16 

3  44  26.80 

1.622 

18  3i     6.7 

1.42 

16  14    2.4 

3  44    3.37 

i.706 

18  31  25.0 

1.19 

17 

3  43  46.02 

1.774 

18  31  36.2 

1.04 

17  13  57.7 

3  48  20.62 

1.855 

18  31  49M 

Oi» 

18 

3  43    l;63 

1.924 

18  31  56.7 

0.66 

18  13  53.0 

3  42  34.32 

2.002 

18  32    4.4 

0.45 

19 

3  42  13.69 

2.070 

18  32    8.2 

4  0.29 

19  13  48.3 

3  41  44.53 

2.145 

18  32  10.7 

4  0.07 

20 

3  41  22.29 

2.212 

18  32  10.6 

-  0.09 

20  13  43.5 

3  40  51.35 

2.284 

18  32    7.9 

-  0.30 

21 

3  40  27.51 

2.350 

18  32    3.9 

0.47 

21  13  38.6 

3  39  54.89 

2.420 

18  31  56.1 

0.67 

22 

8  39  29.45 

2.486 

18  31  48.2 

0.84 

22  13  33.7 

8  38  55.22 

2.552 

18  31  35.4 

1.05 

23 

3  38  28.201 

2.616 

18  31  23.5 

1.22 

23  13  28.7 

3  37  52.43 

2.679 

18  31    5.6 

1.43 

24 

3  37  23.87 

2.742 

18  30  49.7 

1.60 

24  13  23.7 

3  36  46.66 

2.800 

18  30  26.9 

iJSO 

25 

8  36  16.58 

2.862 

18  30    6.9 

1.96 

25  13  18.6 

3  35  38.08 

2.917 

18  29  39.4 

2.16 

26 

8  35    6.47 

2.977 

18  29  15.3 

2.38 

26  13  135 

3  34  26.67 

3.028 

18  28  48.2 

2.52 

27 

3  33  53.6^ 

3.087 

18  28  15.0 

2.70 

27  13    8.3 

3  33  12.70 

3.133 

18  27  38^ 

2.88 

28 

3  32  38.28 

3.190 

18  27    5.9 

3.06 

28  13    3.1 

3  31  56.27 

3.232 

18  26  24.9 

3.231 

29 

3  31  20.51 

3.287 

18  25  48.4 

3.41 

29  12  57.9 

3  30  37.55 

3.324 

18  25    3.1 

3.58 1 

30 

3  30    0.49 

3.377 

18  24  22.5 

3.75 

30  12  52.6 

3  29  16.68 

3.411 

18  28  33.0 

3.98' 

31 

8  28  38.39 

3.461 

18  22  48.4 

4.09 

31  12  47.3 

3  27  53.85 

3.490 

18  21  54.9 
418  20    9.1 

4ii5| 

32 

3  27  14.36 

.3.d3i 

4l8  21    6.3 

-  4.41 

32  12  42.0 

3  26  29.17 

-3.562 

-  4.56 
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Bute. 

SQSWJJ 

Oir  JKBASr  KOON. 

SDB  WEtOJOLhJR  tKOgmX* 

DGOMV 

Apparent 
AMenrioa. 

Dlitlbr 
Ibonr. 

ApteMAt 
DeottAftCloii. 

BUCfiir 
Ihonr. 

M4«TliB< 
of  TnuMtt. 

Aso^iudon. 

Dlftfor 
1  b.of 

Apinwikt 
De<mnfltion. 

Di£fbr 

Ibotn^of 

Long. 

H^.  I 

h    m     1 
3  97  UM 

-3.538 

418  21    &S 

^  4.41 

d 

1 

h     m 
19  49.0 

h    m     8 
%  96  99.17 

-3*562 

418  20'    9.1 

-4'.56 

2 

3  95  48.07 

3.607 

18  19  16.6 

4.72 

2  19  36.6 

3  25    9i^ 

34)27 

18  18  15.9 

4.87 

3 

3  94  91.90 

3.669 

18  17  195 

503 

3  12  31.2 

8  93  35X)6 

3j684 

18  16  15.5 

5.16 

4 

3  98  59.46 

3.729 

18  15  15.3 

5.31 

4  19  95.8 

3  99    6.01 

3.739 

18  14    8.3 

544 

5 

3  91  99^;^ 

3.767 

18  13    4.5 

5.58 

5  19  90.3 

3  20  35ifO 

3.772 

18  11  54.7 

5.69 

6 

3  19  51.64 

3.803 

18  10  47.6 

5.82 

6 

19  14.9 

8  19    4iM 

3i:)03 

18    9  35.3 

5.92 

7 

3  18  90X)0 

3.830 

18    8  24.9 

6.05 

7 

19    9.4 

3  17  33.'Hi 

3i^ 

18    7  10.5 

6.13 

8 

3  16  47i81 

3.848 

18    5  57.1 

6.95 

8  19    4.0| 

3  16    r.31 

3.840 

18    4  41.0 

6.32 

9 

3  19  15.98 

3.858 

18    3  24.7 

6.43 

9 

11  58.5 

3  14  29.04 

3.844 

18    2    ISi 

6.48 

10 

3  13  49.65 

3.857 

18    0  48.4 

6.59 

10  11  53.0 

3  12  56.79 

3.838 

1 

17  59  29.8 

6.62 

11 

3  19  10.15 

3^6 

17  58    8-7 

6.71 

11 

11  47.6 

3  11  94.80 

3i)23 

17  56  49.3 

6.74 

12 

3  10  38.00 

3i327 

17  55  26.3 

6.81 

19 

11  48.1 

3    9  53i28 

3.800 

17  54    6.5 

6.82 

13 

3    9    6.44 

3.798 

17  58  49.0 

6.87 

13 

It  36.7 

3    8  99/13 

3.767 

17  51  29.1 

6.87 

14 

3    7  35^ 

3.761 

17  49  56.4 

6.91 

14 

11  31.3 

3    6  5247 

3.725 

17  48  36.7 

6.89 

15 

3    0    5^ 

3.715 

17  47  19M 

6.92 

15  11  95.9 

8    5  23j60 

3.676 

17  43  51.1 

6.88 

16 

3    4  37^ 

3j661 

17  44  24J2 

6.90 

16  11  90.51 

8    8  56.01 

3.619 

17  43    6.0 

6.85 

17 

8    3  10.99 

3.598 

17  41  39.1 

6.85 

17 

11  15.1 

8    9  99.90 

3.553 

17  40  29.9 

6.79 

18 

3     1  44^ 

3^27 

17  38  55« 

6.77 

18 

11     9.8 

3    1    548 

3479 

17  37  40.3 

6.69 

19 

3    0  80.99 

3.448 

17  36  144 

6.65 

19  11    4.5 

8  59  49.93 

3.397 

17  35     1.1 

6.57 

90 

9  58  59.15 

3.363 

17  33  36.3 

6.52 

80  10  60.2 

8  58  8841 

3.309 

17  39  95.1 

6.49 

81 

8  57^39i59 

3971 

17  31     1^ 

6.34 

81 

10  54.0 

8  57    4J0 

3itl4 

17  99  53.1 

6.93 

SS 

9  56  28.17 

3.173 

17  9H  r.1.7 

6.15 

82  10  48.81 

8  55  48.10 

3.115 

17  97  )i55i5 

6.03 

83 

8  55    7i23 

3.069 

17  96    6.7 

5.92 

83 

10  43.6 

8  54  34.56 

3.011 

17  25    3.8 

5.80 

84 

8  53  54^ 

2.961 

17  93  47.8 

5.68 

84  10  38.5 

8  58  83.59 

2.901 

17  28  47.5 

5.55. 

25 

8  58  45.11 

2^8 

17  91  34.1 

5.41 

85 

10  38.4 

8  58  15.30 

2.787 

17  20  37.6 

5.27 

86 

9  51  38.13 

8.r31 

17  19  97.7 

5.12 

86  10  96.4 

8  51     9.80 

2.670 

17  18  34.7 

4.96 

87 

8  50  34.01 

2.610 

17  17  2SL 

4.80 

97 

10  83.4 

8  50    7.16 

2.549 

17  16  39.3 

4.64 

88 

8  49  39^ 

2.487 

17  15  37.0 

4.47 

86 

10  18.5 

8  49    746 

2425 

17  14  51.7 

4.31 

89 

9  48  34j63 

2.360 

17  13  53i) 

4.12 

99  10  13.61 

8  48  10.77 

2.998 

17  13  124 

3.96 

30 

8  47  39i5] 

2.831 

17  19  19.3 

8.75 

30 

10    8.8 

8  47  17.15 

2.169 

17  11  41.9 

3.58 

Dec.  I 

,  8  46  47.59 

2.100 

It  10  53.8 

3.36 

1 

10    4.0 

2  46  26.66 

2.038 

17  10  20.6 

3.19 

8 

9  45  58.70 

1.066 

17    9  37j6 

2.97 

2 

9  60.3 

2  45  39.34 

1.9a5 

17    9    8.7 

9.79 

3 

8  45  13.11 

1.831 

17    8  31ii 

8.66 

3 

9  54.7 

8  44  55i25 

1.770 

17    8    6.7 

937 

4 

8  44  30.78 

1.695 

17    7  34.8 

813 

4 

9  50.1 

8  44  14^ 

1.634 

17    7  14.7 

1.94 

5 

8  43  51.74 

1.558 

17    6  48i) 

1.70 

5 

9  45.5 

8  43  36.81 

1.497 

17    6  33.1 

1.51 

6 

8  43  16.01 

1.490 

ft    6  ll4 

1.95 

6 

9  41.0 

9  43    2.54 

1.359 

17    6    2i3 

1.06 

7 

8  48  43^ 

1.280 

17    5  48.9 

0.79 

7 

9  36.6 

2  49  31.59 

lii20 

17    5  42.1 

0.61 

8 

8  48  14^7 

1.140 

17    5  35.4 

-  0.33 

8 

9  32.9 

8  48    3i)7 

1.081 

17    5  33.2 

-  0.14 

9 

8  41  48.^ 

1.000 

17    5  33.3 

4>0.15 

9 

9  97.9 

8  41  39.68 

0.942 

17    5  35.5 

4  0.34 

10 

8  41  96^ 

0.860 

17    0  48.5 

0.69 

10 

9  93.6 

8  41  18.74 

0.803 

17    5  49iS 

0.80 

11 

8  41    7.61 

0.719 

17    6    3.3 

1.10 

11 

9  19.3 

2  41     M5 

0.664 

It    6  144 

1.99 

18 

8  40  53.01 

0.580 

17    6  35.6 

1.59 

18 

9  15.1 

8  40  46.89 

0.595 

17    6  51.1 

1.77 

13 

8  40  39.76 

0.441 

17    7  19.4 

9.07 

13 

9  11.0 

8  40  35i)5 

0.387 

17    7  394 

9.95 

14 

8  40  30.84 

0.303 

17    8  15.0 

9.56 

14 

9    7.0 

8  40  28.31 

OJ2oO 

17    8  39.2 

9.73 

15 

8  40  95.93 

0.166 

17    9  98.9 

3.04 

15 

9    3.0 

2  40  23.95 

-0.114 

17    9  50.6 

3J21 

16 

8  40  99.89 

-0.030 

It  10  40.9 

3.59 

16 

8  59.0 

8  40  22.85 

40.021 

17  11  134 

3.69 

17 

3  40  93.81 

40.105 

It  19  U.'2 

4.00 

17 

8  55.1 

2  40  24.97 

0.1.54 

17  19  47.7 

4.17 

18 

8  40  97..()4 

0.23^ 

17  13  53.0 

4.47 

18 

8  51.3 

8  40  30.27 

0.286 

17  14  334 

4.63 

19 

8  40  35JM 

0.369 

17  15  46.1 

4.94 

19 

8  47.5 

8  40  38.70 

0416 

17  16  30.2 

5.10 

90 

8  40  454>7 

0.499 

17  17  50.9 

5.40 

80 

8  43.8 

8  40  50.94 

0.545 

17  18  38.0 

5.56  > 

81 

8  40  59.19 

0.6^ 

17  90    5.3 

5.85 

21 

8  40.1 

8  41     4.84 

0.671 

17  20  56.7 

5.99 

38 

8  41  15.76 

0.75!^ 

It  29  31.0 

6.99 

28 

8  36.4 

9  41  22.43 

0.795 

17  23  25.8 

643 

83 

8  41  35.30 

0.875 

17  95    7.3 

6.73 

93 

8  32.8 

8  41  49.96 

0.916 

17  96    54 

6.86 

84 

3  41  57.75 

0.995 

17  27  58.9 

7.15 

34 

8  99.3 

8  48    6.38 

1.036 

17  98  55.9 

7.98 

95 

8  43  93.08 

1.113 

17  30  50.6 

7.57 

85 

8  95.8 

9  49  39.63 

1.159 

17  31  54.9 

7.69 

96 

8  49  51 .91 

lii29 

17  33  57.1 

ISft 

96 

8  99.4 

9  43    1^7 

1id67 

17  35    4.3 

8.09 

97 

9  43  99.10 

1.343 

17  37  13.1 

8.36 

27 

8  19.0 

2  43  3343 

1.379 

It  38  93Ja 

847 

88 

9  43  55.6i^ 

1.454 

17  40  38.4 

8.76 

28 

8  15.6 

9  44    7.85 

1489 

17  41  51J2 

8.86 

89 

3  44  31.93 

1.563 

17  44  12.9 

9.13 

29 

8  19.3 

9  44  44.90 

\xm 

17  45  28.3 

9.93 

30 

8  44  10.76 

1.671 

17  47  56.3 

0.49 

30 

8    9.0 

9  45  24.53 

1.703 

17  49  14.1 

9.58 

31 

3  45  58.14 

1.777 

17  51  48.9 

9.84 

31 

8    5.8 

2  46    6.68 

1.808 

17  58    84 

9.93 

38 

9  46  36.08 

41.880 

4l7  55  48.4 

410.18 

39 

8    9.6 

8  46  51.30 

41.91(1 

4l7  57  \^A 

410.96 
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Doto. 
1879. 

FOB  WASHINaTOK  MBAK  KOOK. 

TOR  MKKIDIAN  TKANSIX. 

Appttraat 

iaght 
Ascension. 

Dlftfor 
Ihoar. 

Apparent 
DeoUnalion. 

DUKfor 
Ihoar. 

Mean  Time 
oC  Transit. 

Apparent 
Ascension. 

Diar.a6r 
1  h.of 
Long. 

Appofent 
Deounatlou. 

1 boar  of 
Long. 

b    m     8 

B 

o         /        // 

-18  13  46.3 

// 

d 

b    m 

h    m     s 

B 

o        /  _  « 

H 

Jan.   1 

20  53  12.51 

42.257 

4-9.06 

1 

2    9.0 

20  53  17.36 

42.253 

-18  13  26.8 

4-9.06 

2 

20  54    6.77 

S.264 

18  10    8.1 

9.13 

2 

2    6.0 

20  54  11.52 

2.260 

18    9  48.9 

9.12 

3 

20  55     1 .20 

2.271 

18    6  28.2 

9.20 

3 

2    3.0 

20  55    5.85 

2.267 

18    6    93 

9.19 

4 

20  55  55.80 

2.278 

18    2  46.7 

9.27 

4 

1  59.9 

20  56    0.35 

2.274 

16    2  28J2 

9.26 

5 

20  56  50.56 

2.285 

17  59    3.5 

9.34 

5 

1  56.9 

20  56  55.01 

2J880 

17  58  453 

933 

6 

20  57  45.46 

2.291 

17  55  18.7 

9.40 

6 

1  53.9 

20  57  49.81 

2i»6 

17  55    0.9 

939 

7 

20  58  40.41 

2.297 

17  51  32.2 

9.47 

7 

1  50.9 

20  58  44.7^ 

2.292 

17  51  14.7 

9.46 

B 

20  59  35.71 

2.303 

17  47  44.1 

9.54 

8 

1  47.8 

20  59  39.8^ 

2.298 

17  47  27.0 

0.53 

9 

21 

1     0  31.05 

2.309 

17  43  54.5 

9.60 

9 

1  44.8 

21     0  35.06 

2.304 

17  43  37.7 

939 

10 

21 

1     1  26.52 

2.314 

17  40    3.3 

9.67 

10 

1  41.8 

21     1  30.45 

2.309 

17  30  46.9 

9.65 

11 

21 

1     2  22.11 

2.319 

17  36  10.6 

9.73 

n 

1  38.8 

21     2  25.93 

2.314 

17  35  54.6 

9.71 

12 

2J 

1     3  17.82 

2.324 

17  32  16.3 

9.80 

12 

1  35.8 

21     3  21.53 

2.319 

17  32    0.7 

9.78 

13 

21 

[    4  13.64 

2.329 

17  28  20.5 

9.86 

13 

I  32.8 

21    4  17.24 

2.324 

17  28    53 

984 

14 

21 

I     5    9.57 

2.333 

17  24  23.2 

9.92 

14 

1  29.8 

21     5  13.06 

2.328 

17  24    8.4 

9.90 

15 

21 

I    6    5.60 

s.:)37 

17  20  24.4 

9.98 

15 

1  26.8 

21    6    8.98 

2332 

17  20  10.0 

9.96 

16 

21 

I     7    1.73 

2.341 

17  16  24.1 

10.04 

16 

1  23.8 

21     7    5.00 

2.336 

17  16  10.1 

10.03 

17 

21 

1     7  57.95 

2.345 

17  12  22.4 

10.10 

17 

1  208 

21    8    Ml 

2.340 

17  12    8.8 

10.06 

18 

21 

I    6  54.26 

2.348 

17    8  19.3 

10.16 

18 

1  17.8 

21     8  57.31 

2.343 

17    8    6.1 

10.14 

19 

21 

1     9  50.66 

2.351 

17    4  14.8 

10.22 

19 

1  14.8 

21     9  53.59 

2.346 

17    4    2.0 

10.20 

20 

2i 

1  10  47.12 

2.354 

17    0    90 

10i» 

90 

1  11.8 

21  10  49.94 

2.349 

16  59  56.6 

10.26 

21 

21 

1   11  43.65 

2.357 

16  56    1.8 

10.33 

21 

1     8.8 

21  11  46.36 

2.352 

16  &5  49.9 
16  51  41.9 

1031 

22 

21 

1  12  40.25 

2.359 

16  51  53.3 

10.38 

22 

1     5.8 

21  12  42iM 

2.354 

10.36 

23 

21 

I  13  36.90 

2.361 

16  47  43.6 

10.43 

23 

1     2.8 

21  13  39.38 

2.356 

16  47  32.6 

10.41 

24 

21 

I  M  :^.60 

2.363 

16  43  32.6 

10.48 

24 

0  59.9 

21  14  35.96 

2.358 

16  43  22.1 

10.46 

25 

21 

1  15  30.34 

2.365 

16  39  20.4 

10.53 

25 

0  56.9 

21  15  32.58 

2.360 

16  39  10.4 

1031 

26 

21 

1   16  27.12 

2.366 

16  35    7.0 

10.58 

26 

0  53.9 

21  16  29iM 

2.361 

16  34  573 

1036 

27 

21 

17  23.92 

2.367 

16  30  52.4 

10.63 

27 

0  50.9 

21  17  25.92 

2.362 

16  30  43.4 

10.61 

28 

21 

18  20.74 

2.368 

16  26  36.7 

10.68 

28 

0  47.9 

21  18  22.63 

2.363 

16  26  28.2 

10.66 

29 

21 

19  17.58 

2.369 

16  22  19.9 

10.73 

29 

0  44.9 

21   19  19.35 

2.364 

16  22  11.9 

10.70 

30 

21 

20  14.43 

2.369 

16  18    2.1 

10.77 

30 

0  41.9 

21  20  16.08 

2.364 

16  17  54.6 

10.74 

31 

21 

21   Ili29 

2.369 

16  13  43.3 

10.81 

31 

0  38.9 

21  21  12.83 

2.364 

16  13  363 

10.78 

Feb.   1 

21 

22    8.15 

2.369 

16    9  23.4 

10.85 

1 

0  36.0 

21  22    9.57 

2.364 

16    9  17.0 

10.82 

2 

21 

23    5.01 

2.369 

16    5    2.5 

10.89 

2 

0  33.0 

21  23    6.31 

2364 

16    4  56.6 

10.86 

3 

21 

24     1 .87 

2.369 

16    0  40.7 

10.93 

3 

0  30.0 

21  24    3.05 

2364 

16    0  353 

1030 

4 

21 

24  58.71 

2.368 

15  56  17.9 

10.97 

4 

0  27.0 

21  24  59.78 

2363 

15  56  13.0 

10.93 

5 

21 

1  25  55.53 

2.367 

15  51  54.2 

11.01 

5 

0  24.0 

21  25  56.48 

2.362 

15  51  49.8 

10.96 

6 

21 

26  52.33 

2.366 

15  47  29.6 

11.05 

6 

0  21.0 

21  26  58.16 

2.361 

15  47  25.7 

11.00 

7 

21 

27  49.10 

2.365 

15  43    4.2 

11.09 

7 

0  18.0 

21  27  49.81 

2.360 

15  43    0.8 

11.04 

8 

21 

1  28  45.85 

2.364 

15  38  37.9 

11.12 

8 

0  15.0 

21  28  46.44 

2.359 

15  38  35.1 

11.06 

9 

21 

1  29  42.56 

2.362 

16  34  10.8 

11.15 

9 

0  12.0 

21  29  43.03 

2.357 

15  34    8.6 

11.12 

10 

21 

1  30  39.23 

2.360 

15  29  42.9 

11.18 

10 

0    9.0 

21  30  39.58 

2.355 

15  29  413 

11.15 

11 

21 

1  31  35.85 

2.358 

15  25  14.3 

11.21 

11 

0    60 

21  31  36.09 

2353 

15  26  13.2 

11.18 

12 

21 

1  32  32.43 

2.356 

15  20  45.0 

11.24 

12 

0    3.0 

21  32  32.55 

2.351 

15  20  44  4 

11.21 

13 

21 

1  33  28.96 

2.354 

15  16  14.9 

11.27 

13 

0    0.0 

21  33  28.95 

2.349 

15  16  14.9 

11.24 

13  23  57.0 

21  34  25.29 

2.347 

15  11  44.9 

lliJ7 

14 

21 

1  34  25.43 

2.352 

15  11  44.2 

11.30 

14  23  54.0 

21  35  21.58 

2.344 

15    7  14.2 

11.30 

15 

21 

1  35  21MS 

2.349 

15    7  12.8 

11.32 

15  23  51.0 

21  36  nm 

2.341 

15    2  42ij 

11.32 

16 

21 

1  :)6  18.17 

2.346 

15    2  40.8 

11.34 

16  23  48.0 

21  37  13.94 

2.338 

14  58  10.8 

1134 

17 

21 

1  37  14.43 

2.343 

14  58    8.3 

11.36 

17  23  45.0 

21  38  10.00 

2.335 

14  53  363 

11.36 

18 

21 

1  38  10.61 

2.340 

14  53  35.3 

11.38 

18  23  42.0 

21  39    5.98 

8.331 

14  49    5.4 

1138 

19 

21 

1  39    6.71 

2.336 

14  49     1.8 

11.40 

19  23  39.0 

21  40     1.87 

2.327 

14  44  32.0 

11.40 

20 

21 

1  40    2.72 

2.332 

14  44  27.9 

11.42 

20  23  36.0 

21  40  57.67 

2.323 

14  39  583 

11.42 

21 

21 

1  40  58.63 

2.328 

14  39  53.5 

11.44 

21 

23  33.0 

21  41  53.37 

2319 

14  35  24.1 

11.44 

22 

21 

1  41  54.44 

2.324 

14  35  18.7 

11.46 

22  23  30.0 

21  42  48.96 

2314 

14  30  49.5 

11.45 

23 

21 

1  42  50.15 

2.319 

14  30  43.6 

11.47 

2:)  23  27.0 

21  43  44.44 

2.300 

14  26  14.7 

11.46 

24 

21 

1  43  45-74 

2.314 

14  26    8.2 

11.48 

24 

23  24.0 

21  44  39.80 

2.304 

14  21  :19.6 

11.47 

25 

21 

I  44  41i22 

2.309 

14  21  32.5 

11.49 

25  23  21.0 

21  45  35.04 

2i»9 

14  17    4.2 

11.48 

26 

21 

1  45  36.57 

2.304 

14  16  56.6 

11.50 

26  2:)  18.0 

21  46  30  16 

2.294 

14  12  28.7 

11.49 

27 

21 

1  46  31.80 

2.299 

14  12  20.5 

11.51 

27  23  15.0 

21  47  25.15 

2.288 

14    7  63.0 

11.49 

28 

21 

1  47  26.89 

2.293 

14    7  44.2 

11.51 

28  23  12.0 

21  48  20.00 

2.282 

14    3  17i£ 

1130 

29 

21 

1  48  21.85 

2.287 

14    3    7.8 

11.52 

29  23    8.9 

21  49  14.71 

2,276 

13  56  413 

1130 

30 

21 

1  49  16.67 

42.281 

-13  58  31.4 

4-11.52 

30  23    5.9 

21  50    9.27 

4«.270 

-13  54    5.4 

411.50 
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D«to. 
1879. 

FOR  "WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

AsoeDsion. 

DiAfor 
Ihoar. 

Apparent 

Diillfor 
1  boor. 

Mean  Time 
of  Transit. 

Apparent 
Atoension. 

Diff.for 
Ih.of 
Long. 

Apnarent 
DeeUnation. 

IHAibr 

Ihonrof 

Long. 

Mar.  1 

h    m     B 
21  48  21 .85 

+2.287 

-ll    3    7.8 

+1l'.52 

d    h    m 
1  23    8.9 

h    m     8 
21  49  14.71 

+2*276 

-r5  srf  4f.3 

+lf.50 

2 

21  49  16.67 

2.281 

13  58  31.4 

11.52 

2  23    5.9 

21  50    9.27 

2.270 

13  54    5.4 

11.50 

3 

21  50  11.34 

2.275 

13  53  54.9 

11.52 

3  23    2.9 

21  51     3.68 

2.264 

13  49  29.5 

11.50 

4 

21  51     5.85 

2.269 

13  49  18.4 

11.52 

4  22  59.8 

21  51  57.93 

2.258 

13  44  53.6 

11.50 

5 

21  52    0.22 

2.263 

13  44  41.9 

11.52 

5  22  56.8 

21  52  52.03 

2.251 

13  40  17.7 

11.49 

6 

21  52  54.43 

2J256 

13  40    5.5 

11.51 

6  22  53.8 

21  53  45.97 

2.244 

13  35  42.0 

11.49 

7 

21  53  48.48 

2.249 

13  35  29.2 

11.51 

7  22  50.7 

21  54  39.75 

2.237 

13  31    6.4 

11.48 

8 

21  54  42.36 

2.242 

13  30  53.0 

11.51 

8  22  47.7 

21  55  33.36 

2.230 

13  26  30.9 

11.48 

9 

21  55  36.07 

2.235 

13  26  16.8 

11.50 

9  22  44.6 

21  56  26.79 

2.223 

13  21  55.4 

1147 

10 

21  56  29.61 

2.228 

13  21  40.7 

11.50 

10  22  41.6 

21  57  20.05 

2.216 

13  17  20.1 

11.46 

II 

21  57  22.97 

2iS0 

13  17    4.9 

11.49 

11  22  38.5 

21  58  13.13 

2.208 

13  12  45.1 

11.45 

IS 

21  58  16.15 

2.212 

13  12  29.3 

11.48 

12  22  35.5 

21  59    6.02 

2.200 

13    8  10.3 

11.44 

13 

21  59    9.15 

2.204 

13    7  54.0 

11.47 

13  22  32.4 

21  59  58.73 

2.1i)2 

13    3  35.9 

11.43 

14 

22    0    1.96 

2.196 

13    3  19.0 

11.46 

14  22  29.4 

22    0  51.24 

2.184 

12  59    1.9 

11.41 

15 

22    0  54.57 

2.188 

12  58  44.4 

11.44 

15  22  26.3 

22    1  4355 

2.176 

12  54  28.3 

11.39 

16 

22    1  4697 

2.180 

12  54  10.2 

11.42 

16  22  23.3 

22    2  35.65 

2.167 

12  49  65.1 

11.37 

17 

22    2  39.17 

2.171 

12  49  36.4 

11.40 

17  22  20.2 

22    3  27.54 

2.158 

12  45  22.3 

11.35 

18 

22    3  31.16 

2.162 

12  45    3.1 

11.38 

18  22  17.1 

22    4  19.22 

2.149 

12  40  50.1 

11.33 

19 

22    4  22.94 

2.153 

12  40  30.4 

11.36 

19  22  14.1 

22    5  10.68 

2.140 

12  36  18.5 

11.31 

90 

22    5  14.50 

2.144 

12  35  58.3 

11.33 

20  22  11.0 

22    6    1.92 

2.130 

12  31  47.5 

11.28 

31 

22    &   5.83 

2.134 

12  31  26.7 

11.30 

21  22    7.9 

22    6  52.93 

2.120 

12  27  17.1 

11.25 

'22 

22    6  56.93 

2.124 

12  26  55.8 

11.27 

22  22    4.8 

22    7  43.70 

2.110 

12  22  47.4 

11.22 

23 

22    7  47.79 

2.114 

12  22  25.6 

11.24 

23  22    1.7 

22    8  34.23 

2.100 

12  18  18.5 

11.19 

24 

22    8  38.40 

2.104 

12  17  56.1 

11.21 

24  21  58.6 

22    9  24.51 

2.090 

12  13  50.3 

11.16 

25 

22    9  28.76 

2.094 

12  13  27.4 

11.18 

25  21  55.5 

22  10  14.53 

2.079 

12    9  22.9 

11.13 

26 

22  10  18.87 

2.083 

12    8  59.5 

11.14 

26  21  52.4 

22  11     4.30 

2.068 

12    4  56.4 

11.09 

27 

22  11     8.73 

2.072 

12    4  32.5 

11.10 

27  21  49.3 

22  11  53.81 

2.057 

12    0  30.8 

11.05 

28 

22  11  58.33 

2.061 

12    0    6.5 

11.06 

28  21  46.2 

22  12  43.06 

2.046 

11  56    6.2 

11.01 

29 

22  12  47.67 

2.050 

11  55  41.4 

11.02 

29  21  43.0 

22  13  32.04 

2.035 

11  51  42.6 

10.97 

30 

22  13  36.73 

2.039 

11  51  17.3 

10.98 

30  21  39.9 

22  14  20.75 

2.024 

11  47  20.0 

10.93 

31 

22  14  25.51 

2.027 

11  46  54.3 

10.94 

31  21  36.8 

22  15    9.17 

2.012 

11  42  58.5 

10.88 

Apr.  1 

22  15  14.00 

2.015 

1 1  42  32.3 

10.89 

1  21  33.7 

22  15  57.30 

2.000 

11  '38  38.1 

10.83 

2 

22  16    2i2l 

2.003 

11  38  11.4 

10.84 

2  21  30.5 

22  16  45.15 

1.988 

11  34  28.8 

10.78 

3 

22  16  50.13 

1.991 

11  33  51.7 

10.79 

3  21  27.4 

22  17  32.70 

1.976 

11  30    0.7 

10.73 

4 

22  17  37.76 

1.979 

11  29  33.1 

10.74 

4  21  24.2 

22  18  1996 

1.964 

11  25  43.7 

10.68 

5 

22  18  25.09 

1.966 

11  25  15.8 

10.69 

5  21  21.0 

22  19    6.92 

1.951 

11  21  28.1 

10.63 

6 

22  19  12.12 

1.953 

11  20  59.7 

10.64 

6  21  17.9 

22  19  53.58 

1.938 

11  17  13.7 

10.57 

7 

22  19  58.85 

1.940 

11  16  44.9 

10.59 

7  21  14.8 

22  20  39.93 

1.925 

11  13    0.6 

10.51 

8 

22  20  45.27 

1.927 

11  12  31.4 

10.54 

8  21  11.6 

22  21  25.97 

1.912 

1 1    8  48.9 

10.45 

9 

22  21  31.37 

1.914 

11    8  19.3 

10.48 

9  21     8.5 

22  22  11.69 

1  899 

11     4  38.6 

10.39 

10 

22  22  17.16 

1.901 

It     4    8.6 

10.42 

10  21     5.3 

22  22  57.10 

1.885 

11    0  29.7 

10.33 

11 

22  23    2.62 

1.887 

10  59  59.3 

10.36 

11  21    2.1 

22  23  42.17 

1.871 

10  56  22.3 

10.27 

12 

22  23  47.75 

1.873 

10  55  51.5 

10.30 

12  20  58.9 

22  24  26.91 

1.857 

10  52  16.4 

10.21 

13 

22  24  32.55 

1.859 

10  51  45.3 

10.23 

13  20  55.7 

22  25  11.31 

1.843 

10  48  12.1 

10.14 

14 

22  25  17.01 

1.845 

10  47  40.7 

10.16 

14  20  52.5 

22  25  55.37 

1.829 

10  44    9.5 

10.07 

15 

22  26    1.12 

1.831 

10  43  37.8 

10.09 

15  20  49.3 

22  26  39.08 

1.814 

10  40    8.6 

10.00 

16 

22  26  44JSH 

1.816 

10  39  36.5 

10.02 

16  20  46.1 

22  27  22.43 

1.799 

10  36    9.4 

9.!)3 

17 

22  27  28.28 

1.801 

10  35  37.0 

9.95 

17  20  42.0 

22  28    5.42 

1.784 

10  32  12.0 

9.86 

18 

22  28  11.32 

1.7S6 

10  31  39.3 

9.87 

18  20  39.6 

22  28  48.05 

1.769 

to  28  16.4 

9.78 

19 

22  28  53.99 

1.771 

10  27  43.5 

9.79 

19  20  36.4 

22  29  30.30 

1.753 

10  24  22.7 

9.70 

20 

22  29  36.29 

1.755 

10  23  49.5 

9.71 

20  20  33.1 

22  30  12.18 

1.737 

10  20  30.9 

9.62 

21 

22  30  18.21 

1.739 

10  19  57.4 

9.63 

21  20  29.9 

22  30  53.68 

1.721 

10  16  41.0 

9.54 

22 

22  30  59.75 

1.723 

10  16    7.3 

9.65 

22  20  26.6 

22  31  34.80 

1.706 

10  12  53.1 

9.45 

23 

22  31  40.90 

1.706 

10  12  19.3 

9.46 

33  20  23.4 

22  32  15.52 

1.688 

10    9    7.4 

9.36 

24 

22  32  21.65 

1.689 

10    8  33.4 

9.37 

24  20  20.1 

22  32  55.84 

1.671 

10    5  23.8 

9.27 

25 

22  33    1.99 

1.672 

10    4  49.6 

9.28 

25  20  16.9 

22  33  35.74 

1.654 

10    1  42.3 

9.18 

26 

22  33  41.93 

1.655 

10    1    8.0 

9.19 

26  20  13.6 

22  34  15.24 

1.637 

9  58    3.1 

9.09 

27 

22  34  21.45 

1.638 

9  57  28.6 

9.10 

27  20  10.3 

22  34  54.32 

1.619 

9  54  26.1 

9.00 

28 

22  35    0.55 

1.620 

9  53  51.5 

9.01 

28  20    7.0 

22  35  32.{)8 

1.601 

9  50  51 .4 

8.90 

29 

22  35  39.22 

1.602 

9  50  16.6 

8.91 

29  20    3.7 

22  36  11.20 

1.583 

9  47  18.9 

8.80 

30 

22  36  17.46 

1.584 

9  46  44.1 

8.81 

30  20    0.4 

22  36  48.99 

1.565 

9  43  48.8 

8.70 

31 

22  36  55.27 

+1.566 

-  9  43  13.9 

♦  8.71 

31  19  57.1 

22  37  26.35 

+1.547 

-  9  40  21.1 

+  8.60 
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Date. 
1879. 

FOB  W  ASHTN&Ti 

DVHSAITN 

OON. 

FOK  IIKKTI 

tiAur  TRAnarr, 

Asoension... 

DIftfor 
Iboar. 

Deeunaifeion. 

DiAfor 
1  hour. 

Mean  Time 
of  Transit 

Aaoenaioo. 

Dlir.for 

llLOf 

Long. 

Dtmibr 

Ihoorof 

Long. 

" 

h   m     8 

1 

-  9  4S(  I^'9 

+  ^'.71 

d     h    m 

h    m     B 

8 

-9  -  '  ^  « 

»_ 

May  1 

f&  36  55.27 

41.566 

1   19  57.1 

22  37  26.35 

+1547 

-9  40  21.1 

*  8.60 

2 

22  37  32.63 

1.548 

9  39  46.1 

8.61 

2  19  53.8 

22  38    3.26 

1.529 

9  36  55.8 

8.50 

3 

22  38    9.55 

1.530 

9  36  20ij 

8.51 

3  19  50.5 

22  38  39.72 

1.511 

9  33  33.0 

8.40 

4 

22  38  46.02 

1.511 

9  32  57.9 

8.41 

4  19  47.2 

22  39  15.73 

1.492 

9  30  127 

8.30 

5 

22  39  22.04 

1.492 

9  29  37i> 

8.30 

5  19  43.9 

22  39  51.29 

1.473 

9  26  55.0 
9  23  39.9 

8.19 

6 

22  39  57.62 

M73 

9  26  19.9 

8.19 

6  19  40.6 

22  40  26.41 

1.454 

8.06 

7 

22  40  32.75 

1.454 

9  23    4.7 

8.08 

7  19  37i2 

22  41     1.08 

1.434 

9  20  27.3 

7.97 

8 

22  41    7.40 

1.434 

9  19  52J2 

7.97 

8  19  33.8 

22  41  35.27 

1.414 

9  17  17.5 

7.86 

9 

22  41  41.58 

1.414 

9  16  42.4 

7.85 

9  19  30.4 

22  42    8.98 

1.394 

9  14  10.4 

7.74 

10 

22  42  25.28 

1.394 

9  13  35.4 

7.73 

10  19  27.0 

22  42  52iSl 

1.374 

9  11    6.1 

7.62 

11 

22  42  48.49 

1.374 

9  10  31J2 

7.61 

11  19  23.6 

22  43  14.95 

1.354 

9    8    44J 

7.50 

12 

22  43  21^21 

1.353 

9    7  29.9 

7.49 

12  19  20.2 

22  43  47.19 

1.333 

9    5    6.1 

7.38 

13 

22  43  53.43 

1.332 

9    4  31.5 

7.37 

13  19  16.8 

22  44  18.93 

1.312 

9    2  10.5 

7.26 

14 

22  44  25.15 

1.311 

9    1  36.1 

7i85 

14  19  13.4 

22  44  50.17 

1.291 

8  59  17J 

7.13 

15 

22  44  56.36 

li290 

8  58  43.6 

7.12 

15  19  10.0 

22  45  20.ed 

1^269 

856  28^2 

7.00 

16 

22  45  27.05 

lii68 

8  55  54.2 

6.99 

16  19    6.5 

22  45  51.09 

1547 

8  53  417 

6JS7 

17 

22  45  57.22 

1.246 

8  53    7.9 

686 

17  19    3.0 

22  46  20.77 

1J225 

850  58J 

6.74 

18 

22  46  26^ 

li224 

8  50  24.8 

6.73 

18  18  59.6 

22  46  49.92 

ism 

8  48  18.1 

6.61 

19 

22  46  55.95 

liiOl 

8  47  44.9 

6.60 

19  18  56.2 

22  47  18.51 

1.181 

8  45  41J2 

6.48 

20 

29  47  24.5] 

1.178 

8  45    8.2 

6.46 

20  18  52.7 

22  47  46.57 

1.158 

8  43    7.5 

6.34 

21 

22  47  52.52 

1.155 

8  42  34.8 

6.32 

21  18  49.3 

22  48  14.08 

1.135 

8  40  37.1 

6J20 

22 

22  48  19.97 

1.132 

8  40    4.8 

6.18 

22  18  45.8 

22  48  41.03 

1.112 

8  38  10.1 

6.06 

23 

22  48  46.86 

1.109 

8  37  38.2 

6.04 

23  18  42.3 

22  49    7.41 

1.088 

8  35  46^ 

5.98 

24 

22  4»  13.19 

1.085 

8  35  15  0 

5.90 

24  18  38.8 

22  49  33.23 

1.064 

8  33  26^ 

6.78 

25 

22  49  38.95 

1.061 

8  32  55J2 

5.75 

25  18  35.3 

22  49  58.48 

1.040 

8  31    9ij 

5.63 

26 

22  50    4.13 

1.037 

8  30  38.9 

5.60 

26  18  31.8 

22  50  23.15 

1.016 

8  28  56.3 

5.48 

27 

22  50  28.72 

1.013 

8  28  26i! 

5.45 

27  18  28.3 

22  50  47.23 

0.992 

8  26  46j6 

5.33 

28 

22  50  52.73 

0.988 

8  26  17.0 

5.30 

28  18  24.7 

22  51  10.r3 

0.967 

8  24  40.5 

5.18 

29 

22  51  16.15 

0.963 

8  24  11.4 

5.15 

29  18  2li 

22  51  33.64 

0.942 

8  22  38.0 

5.03 

30 

22  51  38.97 

0.038 

8  22    9.5 

5.00 

30  18  17.6 

22  51  55.95 

0.917 

8  20  39Ji 

4JSS 

31 

22  52    1.20 

0.913 

8  20  11.3 

4.85 

31  18  14.0 

22  52  17.66 

0.892 

8  18  44.1 

4.73 

June  1 

22  52  22.81 

OJ&BS 

8  18  16.8 

4.70 

1  18  10.4 

22  52  38.75 

0.867 

8  16  527 

4.57 

2 

22  52  43.81 

0.863 

8  16  26.0 

4.54 

2  18    6.8 

22  52  59.24 

OJHil 

8  15    5.0 

4.41 

3 

22  53    4.19 

0.837 

8  14  39.Q 

4.38 

3  18    3.2 

22  53  19.11 

0.815 

8  13  21.1 

4.25 

4 

22  53  23.96 

0.811 

8  12  55.8 

4.22 

4  17  59.6 

22  53  38.36 

0.789 

8  11  41.1 

4.09 

5 

22  53  43.1 1 

0.785 

8  11  16.5 

4.06 

5  17  56.0 

22  53  56.99 

0.763 

8  10    M 

3JI3 

6 

22  54    1.63 

0.759 

8    9  41.1 

3.90 

6  17  52.4 

22  54  14.99 

0.737 

8    8  32.7 

3.77 

7 

22  54  19.52 

0.732 

8    8    9^ 

3.73 

7  17  48.8 

22  54  32.36 

0710 

8    7    4>l 

3.60 

8 

22  54  36.77 

0.705 

6    6  42.0 

3.56 

8  17  45.1 

22  54  49.09 

0.683 

8    5  40jO 

3.43 

9 

22  54  53.37 

.   0.678 

8    5  18.5 

3.39 

9  17  41.4 

22  55    5.16 

0.656 

8    4  197 

3J26 

10 

22  55    9.32 

0.651 

8    3  59.1 

3i22 

10  17  37.7 

22  55  20.60 

0.629 

8    3    3£ 

3.09 

11 

22  55  24.61 

0.623 

8    2  43.7 

ZJ06 

11  17  34.0 

22  55  35.37 

0.601 

8    1  5i;i 

UM 

12 

22  56  39.23 

0.595 

8    1  32.5 

288 

12  17  30.3 

22  55  49.46 

0.573 

8    0  43.3 

2.75 

13 

22  55  53.18 

0.567 

8    0  25.4 

2.71 

13  17  26.6 

22  56    2.88 

0.545 

7  59  39.4 

2.58 

14 

22  56    6.45 

0.539 

7  59  22.5 

2.53 

14  17  22.9 

22  56  15.62 

0.517 

7  58  397 

2.40 

16 

22  56  19.04 

0.511 

7  58  23.9 

2.35 

15  17  19.1 

22  56  27.68 

0.489 

r  57  44.3 

2.22 

16 

22  56  30.95 

0.482 

7  57  29.5 

2.17 

16  17  15.4 

22  56  39.07 

0.460 

7  56  53.1 

2.04 

17 

22  56  42.17 

0.453 

7  56  39.4 

1.99 

17  17  11.6 

22  56  49.77 

0.431 

7  56    63 

1.86 

18 

22  56  52.70 

0.424 

7  55  53.6 

1.81 

18  17    7.9 

22  56  59.77 

0.402 

7  55  237 

IJB6 

•       19 

22  57    2.53 

0.395 

7  55  12.2 

1.63 

19  17    4.1 

22  57    9.08 

0.373 

7  54  45.5 

IJSO 

20 

22  57  11.66 

0.366 

7  54  35.2 

1.45 

20  17    0.4 

22  57  17.69 

0.344 

7  54  117 

1.32 

21 

22  57  20.08 

0.337 

7  54    2.6 

1.27 

21  16  56.6 

22  57  25.59 

0.315 

7  53  42.2 

1.14 

22 

22  57  27.79 

0.307 

7  53  34.4 

1.09 

22  16  52.8 

22  57  32.78 

0.286 

7  53  17.2 

0.96 

23 

22  57  34.80 

0.277 

7  53  10.6 

0.90 

23  16  49.0 

22  57  39.27 

0.257 

7  52  b6J6 

0.78 

24 

22  57  41.09 

0.247 

7  52  51.1 

0.72 

24  16  45.2 

22  57  45.05 

0.227 

7  52  40.2 

0.591 

25 

22  57  46.67 

0.217 

7  52  36.1 

0.53 

25  16  41.3 

22  57  50.12 

0.197 

7  52  28.3 

0.40 

26 

22  57  51.53 

0.187 

7  52  25.5 

0.35 

26  16  37.4 

22  57  54.47 

0.167 

7  52  20i) 

OSS' 

27 

22  57  55.68 

0.157 

7  52  19.3 

f  0.16 

27  16  33.5 

22  57  58.12 

0.137 

7  52  177 

40.04 ; 

28 

22  57  59.11 

0.127 

7  52  17.6 

-  0.02 

28  16  29.6 

22  58    1.05 

0.107 

7  52  19.0 

-0.14; 

29 

22  58     1.82 

0.097 

7  52  20.3 

0.20 

29  16  257 

22  58    3i» 

0.077 

7  52  247 

o.3;{ 

30 

22  58    3.81 

0.067 

7  52  27.4 

0.39 

30  16  21.8 

22  58    4.76 

0.047 

7  52  MM 

0.51! 

31 

22  58    5.08 

^.037 

-7  52  39.0 

-  0.57 

31  16  17.9 

22  58    5.54 

+0.017 

-7  52  49.4 

-0.70' 
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1 

Dsto. 

FOR  ITASHINGTOSr  MZAK  NOON. 

Jt>B  MB»TT>TAy  TKANBIT. 

Appareot 
AsooiialoQ. 

Diftfor 
Iboar. 

Appawnt 
DeoUnfUioD. 

Difflfor 
Ihonr. 

Mean  Time 
of  Tnmait 

Apparent 

Bigbt 
AflceDiion. 

Difllfor 
1  h.of 
Long. 

Apparent 

StSl&r 

Ihonr  of 

Long. 

Jalj   1 

h    m     ■ 
22  58    5.08 

40.037 

J  hi  3!}'i> 

-(5'57 

d     h     m 
1   16  17.9 

h    m     1 
22  58    5.54 

44h017 

-#5S^4SiU 

^'.70 

2 

22  58    5.6:) 

44).007 

7  52  55j0 

0.76 

2  16  14.0 

22  58    54)0 

-0.013 

7  58    84 

0.88 

3 

22  58    5.46 

-0iy23 

7  53  15.5 

0.94 

3  16  10.0 

22  58    4.94 

0.043 

7  53  31.8 

1.06 

4 

22  58    4.56 

0.a53 

7  53  40.4 

1.12 

4  16    6.0 

i22  58    3.56 

04)73 

7  53  59.6 

1.25 

5 

22  58    2.94 

0.083 

7  54    9.7 

1.31 

5  16    2.1 

22  58    146 

4).103 

7  54  314) 

1.43 

6 

22  58    0.59 

0.113 

7  54  48J> 

1.50 

6  15  58.1 

22  57  58.63 

0.133 

7  55    84 

1.61 

7 

22  57  .57.72 

0.143 

7  55  21.7 

1.68 

7  15  54.1 

22  57  554)9 

0.163 

7  55  494 

1.80 

8 

22  57  58.73 

0.17:5 

7  56    4.3 

J. 87 

8  15  50.1 

22  57  50.84 

0.193 

7  56  34  J 

1.99 

9 

22  57  4$».22 

0.203 

7  56  51.4 

2.05 

9  15  46.1 

22  57  45.87 

0.223 

7  57  24.7 

2.17 

10 

22  57  48il8 

osm 

7  57  42.9 

2il4 

10  15  42.0 

22  57  40.17 

Oii52 

7  68  18.9 

2.39, 

11 

82  57  38.02 

0.263 

7  58  38.7 

2.42 

1 1  15  38.0 

22  57  33.76 

0ii82 

7  59  174 

2.53 

12 

22  57  31.84 

0.29:) 

7  59  38J» 

2.60 

12  15  34.0 

22  57  26J64 

0.312 

8    0  20J2 

2.71 

13 

22  57  23.94 

0.823 

8    O  43.4 

2.78 

43  15  30.0 

22  57  18.80 

0.342 

8    1  27.3 

2.89 

14 

22  57  15.83 

0.853 

8     1  52.3 

2.96 

14  15  25.9 

22  57  I0ii5 

0JS71 

8    2  387 

3.07 

15 

22  57    7.00 

0JJ83 

8    3    5.4 

3.14 

15  15  21.8 

22  57    0i)9 

0400 

8    8  54.3 

3424 

16 

22  56  57.47 

0.412 

8    4  22i^ 

3.32 

J6  15  17.7 

22  56  51.04 

0429 

8    5  14J 

341 

17 

22  56  47i» 

0.441 

8    5  44.4 

3.49 

17  15  13.6 

22  56  40.39 

0458 

8    6  38.1 

3.58 

16 

22  56  36.29 

0.470 

8    7  10.2 

3.66 

18  15    9.5 

22  56  29.04 

0487 

8    8    6.8 

3.75 

19 

22  56  24.65 

0.499 

8    8  40.1 

3.83 

19  15    5.3 

22  56  17.00 

0J516 

8    9  38.5 

3.92 

90 

22  56  12.33 

0.52» 

8  10  14.1 

4.00 

2i)  15    li2 

22  56    4ifi) 

0.544 

8  11  14J7 

4.09 

SI 

22  55  59.82 

0.556 

8  11  52.1 

4.16 

21  14  57.0 

22  55  50.90 

04)72 

8  12  54.9 

4.25 

SB 

22  55  45.64 

0.584 

8  13  34.0 

4.32 

22  14  52.9 

22  55  3685 

04)00 

8  14  384) 

441 

23 

22  55  31i» 

Oi>ll 

8  15  19.8 

4.48 

23  14  48.7 

22  55  22.14 

0£27 

8  16  26.8 

4.57 

24 

22  56  16i29 

0j638 

8  17    9.4 

4.64 

24  14  44.5 

22  55    6J'9 

0«54 

8  18  18.3 

4.73 

25 

22  55    0.64 

0jii65 

8  19    itA 

4.80 

35  14  40.3 

22  51  mm 

O168O 

8  99  18.6 

4.88 

26 

22  54  44.35 

0.691 

8  20  59.9 

4.95 

26  14  36.1 

22  54  34.17 

0.706 

8  22  12^ 

5.03 

27 

22  54  27.43 

0J17 

8  23    0.6 

5.19 

27  14  31.9 

22  54  16.92 

0.731 

8  24  15.r 

5.17; 

28 

22  54    9m 

4).743 

8  25    4ij 

6.25 

28  14  27.7 

22  58  59.06 

0.756 

8  26  21.0 

5.31 

29 

22  53  51.74 

0.768 

8  27  12.4 

5.89 

29  14  23.4 

22  53  40iK) 

0.781 

8  28  30.3 

5.45 

30 

22  53  33.00 

M93 

8  29  23.3 

653 

30  14  19.2 

22  53  21.56 

0.805 

8  30  42j8 

5.59 

31 

22  53  13.66 

0i)17 

8  31  37^ 

5.66 

31  14  14.9 

22  53    IJ^ 

04^29 

8  32  584) 

5.72- 

Aoc.  1 

22  52  53.75 

0^1 

8  38  55J 

5.79 

I  14  10.6 

22  52  41.76 

04^52 

8  35  175 

5.85 

2 

22  52  33.27 

0.864 

8  36  15.7 

5.92 

2  14    6.3 

22  52  21.02 

0.875 

8  37  39.5 

5.98 

3 

22  52  12.24 

0^7 

8  38  39.4 

6.05 

3  14    2.0 

22  51  59J74 

0.898 

6  40    45 

6.10 

4 

22  51  50j67 

0J910 

8  41    6.0 

«.17 

4  18  67.7 

22  51  37.92 

O^iO 

8  42  323 

6.22 

5 

22  51  28.57 

0.932 

8  43  35.5 

6J29 

5  13  53.4 

22  51  15.58 

0.941 

8  45    3.0 

6.33 

6 

29  51     5.95 

9il53 

8  46    7.8 

6.40 

6  13  49.1 

22  50  52J74 

04)62 

8  47  364 

644 

7 

22  50  42i» 

0:974 

8  48  42.8 

6.51 

7  13  44.8 

22  50  2941 

0.982 

8  50  124 

6.55 

8 

22  50  I9i» 

0:994 

8  51  20j« 

6.e2 

8  13  40.5 

22  50    5j60 

1.002 

8  52  514) 

6.65 

9 

22  49  55.14 

1J013 
1.032 

8  54    0^ 

6.r2 

9  18  36.2 

22  49  41.33 

1.021 

8  55  31.9 

6.75 

10 

22  49  30i>0 

8  56  42.8 

6.81 

10  13  31.9 

22  49  1661 

1.039 

8  58  15.1 

6.84 

11 

22  49    5.61 

1.050 

8  59  274 

6.90 

11  13  27.5 

22  48  5146 

1.056 

9    1     041 

6.93 

12 

22  48  40.20 

1.067 

9    2  14J8 

6.99 

12  13  23.1 

22  48  25.90 

li073 

9    8  477 

7.01 

13 

22  48  ]4.38 

1.084 

9    5    3.0 

7.07 

18  13  18.8 

22  47  59.94 

1.089 

9    6  374) 

7.09 

14 

22  47  48.16 

IJOO 

9    7  53  J' 

7.15 

14  13  14.4 

22  47  33J59 

1.105 

9    9  28Je 

7.17 

15 

22  47  21.57 

i.ll5 

9  10  46.3 

7122 

15  13  10.0 

22  47    6.89 

1.120 

9  12  21.2 

7.24 

16 

22  46  54.62 

1.129 

9  13  40.5 

7.29 

16  13    5.6 

22  46  39^ 

1.134 

9  15  154) 

7.30 

17 

22  46  27.34 

1.143 

9  16  36J3 

7.85 

17  13     1.2 

22  46  1247 

1.147 

9  18  1145 

7.36 

18 

22  45  59.75 

1.156 

9  19  33ij 

7.40 

18  12  56.8 

22  45  44^ 

1.159 

9  21    9.0 

741 

19 

22  45  31.87 

1.168 

9  22  31.4 

7.45 

19  12  52.4 

22  45  16ja5 

1.170 

9  24    7.2 

7.45 

20 

22  45    3.71 

1.179 

9  25  30.7 

7.49 

20  12  48.0 

22  44  48iM 

1.180 

9  27    64 

7.49 

21 

22  44  35.30 

1.189 

9  28  31.0 

7.53 

21   12  43.6 

22  44  20iM 

1.189 

9  30    6j6 

752 

22 

22  44    6.67 

1.198 

9  31  82.1 

7.56 

22  12  39.2 

29  43  51£5 

1.198 

9  38    7.5 

7.55 

23 

22  43  37.83 

lii06 

9  34  33ij 

7.58 

23  12  34.8 

29  43  22.70 

\sm 

9  36    8.9 

7.57 

24 

22  43    Sm 

li213 

9  37  36  J 

7.60 

24  12  8»4 

22  42  53j67 

14213 

9  39  10.9 

7,59 

25 

22  42  39.61 

im9 

9  40  38.8 

7.61 

25  12  26.0 

22  42  2449 

1.219 

9  42  1342 

7.60 

2b 

22  42  10iS7 

1.224 

9  43  41.8 

7.62 

26  12  21.6 

22  41  55.17 

1.224 

9  45  15.7 

7.60 

27 

22  41  40.81 

1.229 

9  46  44.8 

7.63 

27  12  17.2 

22  41  25.75 

1.228 

9  48  1842 

7.60 

28 

22  41  Ili25 

1.233 

9  49  47J) 

7.63 

28  12  12.7 

22  40  56i24 

1.231 

9  51  20.7 

7.601 

2!) 

22  40  414>1 

1.236 

9  52  50.9 

7.62 

29  12    8.3 

22  40  26.66 

1.234 

9  54  23.0 

7.59 

30 

22  40  um 

1.238 

9  55  53.6 

7.61 

3i)  12    3.9 

22  39  57.03 

1.235 

9  57  24.9 

7.57 

31   22  39  42.18 

-1.239 

-9  58  55.8 

-7.59 

31  11  594 

22  39  27.38 

-14235 

-10    0  26.3 

-755 
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Date. 
1876. 

70B  WASHnrOTON  MBAN  NOON. 

irOB  KKBIDIAN  T&ANBII. 

Apparent 
AflO€iiaion. 

DUtfor 
Ihoar. 

Apparent 
Deelinatlon. 

DiAfor 
Ihoor. 

Mean  Time 
of  Tranilt 

Apparent 

Bight 
Ajoendon. 

DifELfor 
Ih.  of 
Long. 

Apparant 
De^nation. 

DUtfbr 

Ihoor  of 

Long. 

8ept.l 

h    m     B 
22  39  12.44 

-1.239 

o         /        // 

-10     1  57.6 

-7.56 

d 

1 

h    m 
11  55.0 

h    m     8 
22  38  57.73 

-L235 

.1§    ^2#'.3 

4'J52 

2 

22  38  42.70 

1.238 

10    4  58.7 

7.53 

2 

11  50.6 

22  38  28.09 

1.234 

10    6  27.5 

7.49, 

3 

22  38  12.99 

1537 

10    7  59.0 

7.49 

3 

11  46.2 

22  37  58.49 

li»2 

10    9  26^ 

7.45  1 

4 

22  37  43.33 

1J234 

10  10  58.4 

7.45 

4 

11  41.8 

22  37  28.95 

1.229 

10  12  25.1 

7A\  ' 

5 

22  37  13.74 

1.231 

10  13  56.7 

7.40 

5  U  37.4 

22  36  59.50 

1J325 

10  15  22.3 

7.36 

6 

22  36  44ii4 

lii27 

10  16  53.9 

7.35 

6  11  33.0 

22  36  30.14 

lii20 

10  18  18.3 

7.31 

7 

22  26  14.86 

1.221 

10  19  49.8 

7.30 

7 

11  28.5 

22  36    0.91 

1M\4 

10  21  13.0 

7J35 

8 

22  35  45.62 

1.215 

10  22  44.2 

7.24 

8  11  24.1 

22  35  31.84 

1J908 

10  24    6J3 

7.18 

9 

22  35  16.54 

li208 

10  25  37.1 

7.17 

9  11  19.7 

22  '35    2.93 

1.200 

10  26  57j8 

7.11 

10 

22  34  47.64 

1.200 

10  28  28.4 

7.10 

10 

11  15.3 

22  34  34.21 

1.191 

10  29  47i) 

7.04 

n 

23  34  18.94 

1.191 

10  31  17.8 

7.02 

11 

11  10.9 

22  34    5.70 

1.182 

10  32  35.8 

6.96 

12 

22  33  50.47 

1.181 

10  34    5.4 

6.94 

12 

11     6.5 

22  33  37.43 

1.172 

10  35  22.0 

6i» 

13 

22  33  22.25 

1.170 

10  36  51.0 

6.85 

13  11     2.1 

22  33    9.42 

1.161 

10  38    6.1 

6.79 

14 

22  32  54.30 

1.158 

10  39  34.4 

6.76 

14 

10  57.7 

22  32  41.69 

1.149 

10  40  48.0 

6.69 

15 

22  32  26.64 

1.145 

10  42  15.5 

6.66 

15  10  53.3 

22  32  14.25 

1.136 

10  43  27.5 

6A9 

16 

22  31  59.29 

1.132 

10  44  54J2 

6.56 

16  10  49.0 

22  31  47.13 

1.122 

10  46    46 

6.48 

17 

22  31  32.28 

1.118 

10  47  30.4 

6.45 

17  10  44.6 

22  31  20.36 

1.107 

10  48  39.1 

6.37 

18 

22  31    5.62 

1103 

10  50    3.9 

6.34 

18  10  40.2 

22  30  53.94 

1.092 

10  51  lOi) 

6.26 

19 

22  30  39.36 

1.087 

10  52  34.5 

6.22 

19  10  35.9 

22  30  27.93 

1.076 

10  53  39.8 

6.14 

80 

22  30  13.50 

1,070 

10  55    2J2 

6.10 

20  10  31  5 

23  30    2.33 

1.059 

10  56    5j8 

6.02 

SI 

22  29  48.05 

1.052 

10  57  26.9 

b.97. 

21 

r0  27.2 

28  29  37.14 

1.041 

10  58  28.8 

5.89 

22 

22  20  23.03 

1.033 

10  59  48.6 

5.84 

23  10  22.8 

22  29  12.39 

1.022 

11     0  48.7 

576 

23 

22  28  58.47 

1.014 

11    2    7J2 

5.71 

23  10  18.5 

22  28  48.10 

1.002 

11    3    6& 

5.63 

24 

22  28  34.38 

0.994 

11    4  22.5 

5.57 

24  10  14.1 

22  28  24.29 

0.982 

11    5  19i) 

5.49 

25 

22  28  10.77 

0.973 

11    6  34.5 

5.43 

25  10    9.8 

22  28    0.96 

0.961 

11    7  29Ji 

5.35 

26 

22  27  47.67 

0.952 

11     8  43.1 

5.29 

26  10    5.5 

22  27  38.15 

0.940 

11     9  36.<^ 

5.21 

27 

22  27  25.10 

0.930 

11  10  48.1 

5.14 

27  10    li2 

28  27  15.87 

0.918 

11  11  39J^ 

5.06 

28 

22  27    3.07 

0.907 

11  12  49.6 

4.99 

26 

9  56.9 

22  26  54.13 

0.895 

11  13  28B 

4.91 

29 

23  26  41.58 

0.884 

11  14  476 

4.84 

29 

9  52.6 

22  26  32.93 

0.872 

11  15  35.0 

4.76, 

30 

22  26  20.66 

0.860 

11  16  41JI 

4.69 

30 

0  48.3 

22  26  12.29 

0.848 

11  17  27.5 

4.61 

1 

Oct.   1 

22  26    0  J29 

0.836 

11  18  ^Jb 

4.53 

1 

9  44.0 

22  25  52J23 

0i)23 

11  19  16.3 

4.45 

2 

22  25  40.52 

0.811 

11  20  19.4 

4.37 

2 

9  39.8 

23  25  32.76 

0.798 

11  21     1.3 

4.20  1 

3 

22  25  21.36 

0.786 

11  23    2.4 

4.21 

3 

9  35.6 

22  25  13.90 

0.773 

11  22  42.4 

4.13 

4 

22  25    2.81 

0.760 

11  23  41.5 

4.05 

4 

9  31.4 

22  24  55.65 

0.747 

11  24  19j6 

3S7 

5 

22  24  44.89 

0.r33 

11  25  16.6 

3.88 

5 

9  87.2 

28  24  38.08 

0.781 

11  25  52£ 

3iM 

6 

22  24  27.61 

0.706 

11  26  47.7 

3.71 

6 

9  23.0 

22  24  21.05 

0.694 

11  27  22.1 

3.63 

7 

22  24  10.98 

0.679 

11  28  14.7 

3.54 

7 

9  18.8 

83  24    4.72 

0.667 

11  28  47.3 

3.46 

8 

22  23  55.01 

0i>5] 

11  29  37.6 

3.37 

8 

9  14.6 

22  23  49.05 

0.639 

11  30    8J 

3.29 

9 

22  23  39.71 

0.623 

11  30  563 

3.19 

9 

9  10.4 

22  23  34.06 

0j611 

11  31  25J8 

3.12 

10 

22  23  25.09 

0.594 

It  32  lOi) 

3.01 

10 

9    6.2 

22  23  19-75 

0.582 

11  38  38.0 

• 

8.94 

11 

22  23  11.17 

0.565 

11  33  21.2 

2.83 

It 

9    2.0 

22  23    6.13 

0.553 

11  33  46J& 

8.76 

12 

23  22  57.96 

0.536 

11  34  27J2 

2.65 

12 

8  57.8 

22  22  53i» 

0.523 

11  34  50.7 

8.58 

13 

22  22  45.46 

0.506 

11  36.28.8 

2.47 

13 

8  53.7 

22  22  41.02 

0.493 

U  35  50.5 

8.40 

14 

22  22  33^9 

0.476 

11  36  26.0 

2J29 

14 

8  49.6 

23  22  29.55 

0.463 

11  36  45.9 

8iB 

15 

23  22  22.65 

0.446 

11  37  16.8 

2.11 

15 

8  45.5 

22  22  18.81 

0.433 

11  37  36.9 

8.04 

16 

23  22  12.34 

0.415 

11  38    7.2 

1.93 

16 

8  41.4 

22  22    8.80 

0.402 

11  38  236 

1.86 

17 

22  22    2.77 

0.384 

11  38  51.1 

1.74 

17 

8  37.3 

23  21  59.53 

0.371 

It  39    5.8 

1.67 

18 

22  21  53.95 

O.«.o2 

11  39  30.6 

1.55 

18 

8  33.2 

22  21  51.00 

0.340 

11  39  43j6 

1.48 

19 

22  21  45.89 

0.320 

11  40    5.5 

1.37 

19 

8  29.1 

22  21  43.23 

0.309 

11  40  \6M 

1.30 

20 

22  21  38.59 

0.288 

11  40  35.9 

1.18 

20 

8  25.0 

23  21  36.22 

OiOT 

11  40  45.5 

1.11 

21 

22  21  33.05 

0Jii56 

11  41     1.8 

0.99 

21 

8  21.0 

22  21  29.96 

0.245 

11  41     9.7 

0.98 

22 

22  21  26.29 

0.224 

11  41  23.2 

0.80 

22 

8  17.0 

22  21  24.48 

0iai3 

11  41  29^ 

0.73 

23 

22  21  2IJ29 

0.192 

11  41  40.1 

0.61 

23 

8  13.0 

22  21  19.76 

0.181 

11  41  44.8 

0.54 

24 

22  21  17.06 

0.160 

11  41  52.4 

0.42 

24 

8    9.0 

22  21  15.80 

0.149 

It  41  55..^ 

0.35 

25 

22  21  13.61 

0.128 

11  43    0J2 

0.23 

25 

8    5.0 

22  21  12.62 

0.117 

11  42    1.7 

-0.16 

26 

22  21  10.94 

0.096 

11  42    3.5 

-0.04 

26 

8     1.0 

22  21  10.22 

0.065 

11  42    3.6 

40.02 

27 

22  21     9.03 

0.064 

11  43    2.3 

^.15 

27 

7  57.1 

22  21     8.57 

0.053 

11  42    0.9 

0.21 

28 

22  21     7.90 

-0.031 

11  41  56.6 

0.33 

28 

7  53.1 

22  21     7.69 

-0.021 

11  41  53.6 

0.39 

29 

23  21     7.54 

40.001 

11  41  46.4 

0.52 

29 

7  49.2 

23  21     7.58 

40.012 

11  41  42.2 

0.58 

30 

22  21     7.95 

0.033 

11  41  31.9 

0.71 

30 

7  45.2 

22  21     8.24 

0.044 

11  41  26.3 

0.77 

31 

1 

22  21     9.13 

40.063-11  41  12.9 

40.90 

31 

7  41.3 

22  21     9.67 

40.076 

-11  41    5^ 

40.95 

JUPITBR^  1870. 
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Date. 
1870. 

VOR  WA8HIN6T0K  MBAN  NOOK. 

FOB  MBBIDIAN  TKAK SIT. 

Appareut 

mghi 
AaceDBion. 

Difllfor 
Ihoar. 

8 

Apparent 
Deolinatioii. 

DIfffor 
Ihonr. 

MeanTliiie 
of  Transit 

Apparent 

Biffht 
AsoeoBlon. 

DifCfor 
1  h.of 
Long. 

Appurent 
Decimation. 

DilUfor 

Ihonr of 

Long. 

h    m     s 

O          /         // 

II 

d     h     lu 

h    m     fl 

8 

O         1        II 

II 

Nov.  1 

22  21   11.09 

4^.098 

-11  40  49.4 

■».  1.08 

1     7  37.4 

22  21   11.87 

40.108 

4-11  40  41.0 

4-  1.13 

2 

22  21   13.82 

0.130 

11  40  21.4 

1.26 

2    7  33.5 

22  21  14.84 

0.140 

11  40  11.7 

1.31 

3 

22  21   17.32 
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1  15  37.5 

7.04 

23 

0  10  34.72 

1J058 

1  12  52.1 

7.08 

28 

1  574 

9  19  36.79 

1X)56 

1  12  38il 

7.07 

24 

0  11    0.17 

1.063 

1  10    1.9 

7.11 

24 

1  53.9 

9  U    2.19 

1.061 

1     9  484 

7.0JI 

25 

0  11  25.74 

1.068 

1     7  11.0 

7.14 

25 

1  504 

9  11  27.70 

1.066 

1    6  57.9 

7.12 

26 

0  11  51.44 

1.073 

1     4  19.5 

7.16 

26 

1  46.9 

0  11  53.35 

1.071 

1    4    6.7 

7.14 

27 

0  12  17.36 

1.078 

1     1  374 

7.18 

27 

1  434 

0  12  19.12 

1.076 

1     1  15.0 

7.17 

28 

0  12  43.30 

1.083 

0  58  34.8 

7.20 

28 

1  39.9 

0  12  45.01 

1.081 

0  58  &Jci 

7.19 

29 

0  18    9i25 

41J088 

-0  55  41.6 

^7je3 

29 

1  364 

0  13  11.00 

4.1.085 

-0  55  30.0 

.f7J21 
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Date. 
^  1879. 

FOB  WilfiHTNCnON  MEAN  NOON. 

FOB  MKKIDIAK  TRANSIT. 

AfloeDBion. 

Diffi  for 
llionr. 

Apparent 
DeolinatioD. 

Dlir.for 
Ihoor. 

Mean  Time 
of  Traagit 

Apparent 

Right 
Aeoeiuion. 

DiAfor 
1  h.of 
Look. 

.Apnarent 
Declioation. 

Dlff.for 
1  hour  of 
Long.   1 

Mar.  J 

h    m      ■ 
0  13    9i25 

1 
+1.088 

-4  55  41.6 

47.22 

ft     h     m 
1     1  36.4 

h    ro     8 
0  13  11.00 

4K085 

-0  55  36'.0 

4m  • 

2 

0  13  35.41 

1.092 

0  52  48.0 

7.24 

2    1  32.9 

0  13  37.11 

1.089 

0  52  36.8 

7.23 

3 

0  14     1.68 

1.096 

0  49  53.9 

7.26 

3    1  29.4 

0  14    3.32 

1.093 

0  49  43.1 

7.25 

4 

0  14  28.04 

1.100 

0  46  59.4 

7.28 

4     1  25.9 

0  14  29.62 

1.096 

0  46  49.0 

7.26 

6 

0  14  54.50 

1.104 

0  44    4.4 

7.30 

5    1  22.4 

0  14  56.02 

1.100 

0  43  54.4 

7.28 

6 

0  15  21.05 

1.108 

0  41     9.1 

7.31 

6    1  18.9 

0  15  22.51 

1.104 

0  40  59.5 

7.30 

7 

0  15  47.69 

1.112 

0  38  13.5 

7.33 

7    1   15.4 

0  15  49.09 

1.108 

0  38    4.3 

7.31 

8 

0  16  14.41 

1.115 

0  35  17.5 

7.34 

8    1  11.9 

0  16  15.75 

1.112 

0  35    8.7 

7.33 

1           9 

0  16  41.21 

1.118 

0  32  21.2 

7.35 

9    1     8.5 

0  16  42.49 

1.116 

0  32  12.8 

7.34 

10 

0  17    8.09 

1.121 

0  29  24.6 

7.36 

10    1     5.0 

0  17    9.31 

1.119 

0  29  16.6 

7.35 

II 

0  17  35.04 

1.124 

0  26  27.8 

7.37 

11     1     1.5 

0  17  36.19 

1.122 

0  26  20.2 

7.36 

12 

0  18    2.06 

1.127 

0  23  30.8 

7.36 

12    0  58.0 

0  18    3.15 

1.125 

0  23  23.7 

7.36 1 

13 

0  18  29.15 

1.130 

0  20  33.6 

7.39 

13    0  54.5 

0  18  30.18 

1.127 

0  20  26.9 

7.37 1 

14 

0  18  56.30 

1.132 

0  17  362 

7.40 

14    0  51.0 

0  18  57ii6 

1.130 

0  17  29.9 

7.37 

15 

0  19  23.50 

1.135 

0  14  38.6 

7.40 

15    0  47.6 

0  19  24.40 

1.132 

0  14  32.8 

7.38 

16 

0  19  50.76 

1.137 

0  11  40.9 

7.40 

16    0  44.1 

0  19  51.59 

1.134 

0  11  35.5 

7.38 

17 

0  20  18.06 

1.139 

0    8  43.2 

7.41 

17    0  40.6 

0  20  16.83 

1.136 

0    8  38J3 

7.39 

18 

0  20  45.41 

1.140 

0    5  45.4 

7.41 

18    0  37.1 

0  20  46.11 

1.138 

0    5  40.8 

7.39 

19 

0  21  12.80 

1.142 

-0    2  47.6 

7.41 

19    0  33.6 

0  21   13.44 

1.140 

-0    2  43.5 

7.39 

20 

0  21  40J23 

1.144 

40    0  10.2 

7.41 

20    0  30.2 

0  21  40.80 

1.141 

40    0  13.9 

7.39 

21 

0  22    7.69 

1.145 

0    3    8.0 

7.40 

21     0  26.7 

0  22    8.20 

1.142 

0    3  11.3 

7.39 

22 

0  22  35.1$ 

1.146 

0    6    5.7 

7.40 

22    0  23.2 

0  22  35.62 

1.143 

0    6    8.6 

7.39 

23 

0  23    2.69 

1.147 

0    9    3.3 

7.39 

23    0  19.7 

0  23    3.07 

1.144 

0    9    5.7 

7.38; 

24 

0  23  30.22 

1.147 

0  12    0.8 

7.39 

24    0  16.3 

0  23  30.53 

1.144 

0  12    2.8 

7.38; 

25 

0  23  57.76 

1.148 

0  14  58.2 

7.38 

25    0  12.8 

0  23  58.00 

1.145 

0  14  59.8 

7.37 

26 

0  24  25.32 

1.148 

0  17  55.4 

7.38 

26    0    9.3 

0  24  25.50 

1.145 

0  17  56.6 

7.36 

27 

0  24  52.88 

1.148 

0  20  52.3 

7.37 

27    0    5.8 

0  24  52.99 

1.145 

0  20  53.0 

7.34 

28 

0  25  20.44 

1.148 

0  23  49.0 

7.36 

28    0    2.4 

0  25  20.49 

1.145 

0  23  49.3 

7.33 

28  23  58.9 

0  25  47.98 

1.145 

0  26  45.2 

7.32' 

29 

0  25  48.00 

1.148 

0  26  45.4 

7.35 

29  23  55.4 

0  26  15.46 

1.145 

0  29  40.9 

7.31' 

30 

0  26  15.55 

1.147 

0  29  41.5 

7.33 

30  23  51.9 

0  26  42.93 

1.144 

0  32  36.3 

7.30, 

31 

0  26  43.08 

1.147 

0  32  37.3 

7.32 

31  23  48.4 

0  27  10.38 

1.144 

0  35  31.4 

7.28 

Apr.  1 

0  27  10.60 

1.146 

0  35  32.8 

7.30 

1  23  45.0 

0  27  37.82 

1.143 

0  38  26.1 

7.27 

2 

0  27  38.10 

1.146 

0  38  27.9 

7.28 

2  23  41.5 

0  28    5i23 

1.142 

0  41  20.4 

7.25 

3 

0  28    5.58 

1.145 

0  41  22.6 

7.27 

3  23  38.0 

0  28  32.63 

1.141 

0  44  14.3 

7.24 

4 

0  28  33.04 

1.144 

0  44  16.9 

7.25 

4  23  34.6 

0  28  59.99 

1.140 

0  47    7.6 

7.22 

5 

0  29    0.47 

1.142 

0  47  10.7 

7.23 

5  23  31.1 

0  29  27.32 

1.138 

0  50    0.6 

7.20 

6 

0  29  27.86 

1.141 

0  50    4.1 

7i21 

6  23  27.6 

0  29  54.60 

1.136 

0  52  53.1 

7.18 

7 

0  29  55.21 

1.139 

0  52  57.0 

7.19 

7  23  24.1 

0  30  21.85 

1.12(4 

0  55  45.0 

7.16 

8 

0  30  22.52 

1.138 

0  55  49.3 

7.17 

8  23  20.6 

0  30  49.05 

1.132 

0  58  36.4 

7.13 

9 

0  .30  49.79 

1.136 

0  58  41.1 

7.15 

9  23  17.2 

0  31  16.20 

1.130 

1     1  27.3 

7.11 

10 

0  31  17.01 

1.134 

1     1  32.4 

7.13 

10  23  13.7 

0  31  43  31 

1.128 

1     4  17.6 

7.08 

11 

0  31  44.18 

1.131 

1    4  23.1 

7.10 

11  23  10.2 

0  32  10.36 

M26 

1     7    7.3 

7.06 

12 

0  32  11.30 

1.129 

1     7  13.2 

7.08 

12  23    6.7 

0  32  37.36 

1.123 

1     9  56.5 

7.03 

13 

0  32  38.36 

1.126 

1  10    2.7 

7.05 

13  23    3.2 

0  33    4.28 

1.121 

1  12  44.9 

7.00 

14 

0  33    5.35 

1.123 

1  12  51.5 

7.02 

14  22  59.7 

0  33  31.15 

1.118 

1   15  32.6 

6.97 

15 

0  33  32.28 

1.120 

I  15  39.6 

6.99 

15  22  56.3 

0  33  57.94 

1.115 

1   18  19.5 

6.94 

16 

0  33  59.13 

1.117 

1  18  26.9 

6.96 

16  22  52.8 

0  34  24.65 

1.112 

1  21     5.7 

6.91 

17 

0  34  25.90 

1.114 

1  21  13.5 

6.93 

17  22  49.3 

0  34  51.29 

1.108 

1  23  51.3 

6.88 

18 

0  34  52.60 

l.UI 

1  23  59.4 

6.90 

18  22  45.8 

0  35  17.84 

1.105 

1  26  36.0 

6.85 

19 

0  35  19.21 

1.107 

1  26  44.5 

6.86 

19  22  42.3 

0  35  44.31 

1.101 

1  29  19.8 

6.81 

20 

0  35  45.74 

1.104 

1  29  28.7 

6.83 

20  22  38.8 

0  36  10.69 

1.097 

1  32    2.9 

6.78 

21 

0  36  12.18 

1.100 

1  32  12.1 

6.79 

21  22  35.3 

0  36  36.98 

1.093 

1  34  45.0 

6.74' 

22 

0  36  :)852 

1.006 

1  34  54  6 

6.75 

22  22  31.8 

0  37    3.16 

1.089 

1  37  26.3 

6.70 

23 

0  37    4.76 

1.091 

1  37  36.2 

6.71 

23  22  28.3 

0  37  29.23 

1.084 

1  40    6.6 

6.66 

24 

0  37  30.89 

1.087 

1  40  16.8 

6.67 

24  22  24.8 

0  37  55.20 

1.080 

1  42  45.9 

6.62, 

25 

0  37  56.91 

1.082 

1  42  5^.5 

6.63 

25  22  21  .^ 

0  38  21.05 

1.075 

1  45  24.3 

6.58 

26 

0  38  22.8W 

1.077 

1  45  352 

6.59 

26  22  17.8 

0  38  46.78 

1.070 

1  48     17 

6.54 

27 

0  38  48.61 

1.072 

1  48  12.9 

6.55 

27-22  14.3 

0  39  12.39 

1.065 

,     1  50  38.1 

6.50 

28 

0  39  14.27 

1.067 

1  50  49.6 

651 

28  22  10.8 

0  39  37.87 

1.059 

!     1  53  13.4 

6.45 

29 

0  39  39.81 

1062 

1  53  25.2 

6.46 

2f)  22    7.3 

0  40    3.24 

1 .054 

1     1  55  47.8 

6.41 

30 
31 

0  40    5.23 

1057 

1  55  59.8 

6.42 

30  22    3.8 

0  40  28.48 

1.048 

1     1  58  21.0 

6.36 

0  40  30.52 

41.051 

4l  58  33.3 

46.37 

31  22    0.3 

0  40  53.58 

41.043 

42    0  53.0 

46.31 

24 
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Date. 
1879. 

FOB  WASHINGTON  MEAN  NOON. 

VOVt,  iTRKTDlAlSr  TRANSIT, 

1 

Apparent 

Bigtat 
AfioeDBioD. 

Diftfor 
Ihour. 

Apparent 
DecUnatioii. 

Difr.for 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

Bight 
AsoenHion. 

Diff.for 
1  h-pf 
Lone;. 

Apparent 
DecitnatioD. 

DiCftrl 
iBoorrf- 

h    m     B 

8 

0         1        II 

II 

d     h    m 

h    m     ■ 

B 

O         1         II 

m 

May  I 

0  40  30.62 

+1.051 

+1  58  33.3 

+6.37 

1  22    0.3 

0  40  53.58 

+1.043 

+2    0  53.0 

46.31 

!           2 

0  40  55.67 

1.045 

2     1     5.6 

6.32 

2  21  -56.7 

0  41   18.54 

1.037 

2    3  24.0 

6.26 

1           3 

0  41  20.68 

1.039 

2    3  36.8 

6.27 

3  21  53.2 

0  41  43.37 

1.031 

2    5  53.7 

6J21 

4 

0  41  45.55 

1.033 

2    6    6.8 

6.23 

4  21  49.7 

0  42    8.04 

1.025 

2    8  22.3 

6.16 

5 

0  42  10.27 

1.027 

2    8  35.7 

6.18 

5  21  46.2 

0  42  :i2.58 

1.019 

2  10  49.8 

6.11 

6 

0  42  34.85 

1.021 

2  11     3.4 

6.13 

6  21  42.7 

0  42  56.95 

1.013 

2  13  16.0 

6.06 

7 

0  42  59.27 

1.014 

2  13  29.9 

6.08 

7  21  39.1 

0  43  21.17 

1.006 

2  15  41.0 

6U)i: 

8 

0  43  23.53 

1.008 

2  15  55.1 

6.03 

8  21  35.6 

0  43  45.23 

0.99«) 

2  18    AB 

5.96 

9 

0  43  47.64 

1.001 

2  18  19.0 

5.97 

9  21  32.1 

0  44    9.13 

0.992 

2  20  27.1 

591 

10 

0  44  11.58 

0.994 

2  20  41.7 

5.92 

10  21  28.5 

0  44  32.87 

0.985 

2  22  48Je 

5JK5 

11 

0  44  35.36 

0.987 

2  23    3.0 

5.66 

11  21  25.0 

0  44  56.43 

0.978 

2  25    8.0 

5J« 

12 

0  44  58.96 

0.980 

2  25  23.t) 

5.81 

12  21  21.4 

0  45  19.82 

0.971 

2  27  26.5 

5.74 

13 

0  45  22.39 

0.972 

2  27  41.7 

5.75 

13  21  17.9 

0  45  43.03 

0.963 

2  29  43.6 

5.68 

14 

0  45  45.64 

0.965 

2  29  59.0 

5.69 

14  21  14.3 

0  46    6.07 

0.956 

2  31  59.3 

5jG2 

15 

0  46    8.71 

0.957 

2  32  14.9 

5.63 

16  21  10.8 

0  46  28.91 

0.948 

2  34  13.6 

5.% 

16 

0  46  31.59 

0.949 

2  34  29.3 

5.57 

16  21     7.2 

0  46  51.57 

0.940 

2  36  26.4 

5.50 

17 

0  46  54.28 

0.941 

2  36  42.3 

5.51 

17  21     3.7 

0  47  14.03 

0.932 

2  28  37ij 

5.44 

18 

t)  47  16.77 

0.933 

2  38  53.8 

5.45 

18  21     0.1 

0  47  36.30 

0.924 

2  40  AIM 

5.38 

19 

0  47  3<).07 

0.925 

2  41     3.8 

5.39 

19  20  56.6 

0  47  58.36 

0.915 

2  42  56.0 

5.32 

20 

0  48    1.16 

0.916 

2  43  12.3 

5.33 

20  20  53.0 

0  48  20.21 

0.906 

2  45    2j8 

5.26: 

1 

21 

0  48  23.04 

0.907 

2  45  19.2 

5.26 

21  20  49.4 

0  48  41.86 

0.897 

2  47    8.1 

5.19 

22 

0  48  44.71 

0.899 

2  47  24.6 

5.19 

22  20  45.8 

0  49    3.29 

0.88d 

2  49  MA 

5.12 

23 

0  49    6.17 

0.890 

2  49  26.4 

5.12 

23  20  42.2 

0  49  24.51 

0.87» 

2  51  \ZA 

5.05 

24 

0  49  27.41 

0.881 

2  51  30.5 

5.06 

24  20  38.7 

0  49  45.50 

0.87^ 

2  53  14.2 

4.98 

25 

0  49  48.42 

0.871 

2  53  31.0 

4.99 

25  20  35.1 

0  50    6.27 

0.860 

2  55  13.1 

4.91 

26 

0  50    9.21 

0.862 

2  55  29.9 

4.92 

26  20  31.5 

0  50  26.81 

0.851 

2  57  10.3 

4iM 

27 

0  50  29.77 

0.852 

2  57  27.1 

4.85 

27  20  27.9 

0  50  47.13 

0.841 

2  59    5.7 

4.77 

28 

0  50  50.10 

0.842 

2  59  22.6 

4.78 

28  20  24.3 

0  51     7.20 

0.831 

3    0  59.5 

4.70 

20 

0  51  10.19 

0.832 

3    1  16.4 

4.70 

29  20  20.7 

0  51  27.04 

0.821 

3    2  51.5 

4^ 

30 

0  51  30.04 

0.822 

3    3    6.4 

4.63 

30  20  17.J 

0  51  46.63 

0.811 

3    4  41.8 

4.56 

31 

0  51  49.65 

0.812 

3    4  58.7 

4.56 

31  20  13.5 

0  52    5.98 

^.801 

3    6  30.3 

4.49 

June  1 

0  52    9.01 

0.802 

3    6  47.2 

4.49 

1  20    9.9 

0  52  25.08 

0.791 

3    8  17.1 

4.42; 

2 

0  52  28.12 

0.791 

3    6  34.0 

4.41 

2  20    6.2 

0  52  43.93 

0.780 

3  10    2.1 

4.34 

3 

0  52  46.97 

0.781 

3  10  19.0 

4.34 

3  20    2.6 

0  53    2.53 

0.77(M    3  11  45.31 

457; 

4 

0  53    5.57 

0.770 

3  12    2.2 

4.26 

4  19  59.0 

0  53  20.86 

0.759 

3  13  26.7 

4.19' 

5 

0  53  23.91 

0.759 

3  13  43.5 

4.19 

5  19  55.4 

0  53  38.94 

0.748 

3  15    6Jii 

4.12 

6 

0  53  41.99 

0.747 

3  15  23.0 

4.11 

6  19  51.7 

0  53  56.75 

0.737 

3  16  44.0 

4.04 

7 

0  53  59.80 

.   0.736 

3  17    0.7 

4.03 

7  19  48.1 

0  54  14.30 

0.726 

3  18  ]9il 

3.96 

8 

0  54  17.35 

0.725 

3  18  36.4 

3.95 

8  19  44.4 

0  54  31.58 

0.714 

3  19  53.8 

3.88 

9 

0  54  34-62 

0.714 

3  20  10.3 

3.87 

9  19  40.8 

0  54  48.58 

0.703 

3  21  1^.9 

3i», 

10 

0  54  51.62 

0.702 

3  21  42.3 

3.79 

10  19  37.1 

0  55    5.30 

0.691 

3  22  56.0 

3.72 

11 

0  55    8.33 

0.691 

3  23  12.3 

3.71 

11  19  33.5 

0  55  21 .74 

0.679 

3  24  24.2 

363 

12 

0  55  24.76 

0.679 

3  24  40.3 

3.63 

12  19  29.8 

0  55  37.89 

0.667 

3  25  50.4 

355 

13 

0  55  40.90 

0.667 

3  26    6.4 

3.55 

13  19  26.1 

0  55  53.76 

0.655 

3  27  14.7 

3.46 

14 

0  55  56.75 

0.654 

3  27  30.5 

3.46 

14  19  22.5 

0  56    9.34 

0.643 

3  28  36i) 

3.38. 

15 

0  56  12.31 

0.642 

3  28  52.5 

3.38 

15  19  18.8 

0  56  24.62 

0.630 

3  29  57.0 

3i» 

16 

0  56  27.57 

0.630 

3  30  12.5 

3.29 

16  19  15.1 

0  56  39.60 

0.618 

3  31  \b^ 

3ii1 

17 

0  56  42.53 

0.617 

3  31  30.5 

3iil 

17  19  11.4 

0  56  54.27 

0.605 

3  32  31.3 

3.12 

18 

0  56  57.18 

0.604 

3  32  46.4 

3.12 

18  19    7.7 

0  57    6.64 

0^92 

3  33  45..^ 

3.04 

19 

0  57  11.52 

0.591 

3  34    OiS 

3.03 

19  19    4.0 

0  57  22.70 

0.579 

3  34  57.3 

2S5; 

20 

0  57  25.55 

0.578 

3  35  1J.9 

2.94 

20  19    0.3 

0  57  36.45 

0.566 

3  36    7.0 

2J« 

21 

0  57  39.27 

0.565 

3  36  21.4 

2ii5 

21  18  56.6 

0  57  49.88 

0553 

3  37  14.7 

2.78 

22 

0  57  52.67 

0.551 

3  37  28.8 

2.76 

22  18  52.9 

0  58    2.99 

0.540 

3  38  20.3 

2.69 

23 

0  58    5.74 

0.538 

3  38  34.1 

2.68 

23  18  49.2 

0  58  15.77 

0.526 

3  39  23.7 

2j60 

24 

0  58  18.49 

0.525 

3  39  37.2 

2.59 

24  18  45.5 

0  58  28.24 

0.513 

3  40  25.0 

2.51 

25 

0  58  30.92 

0.511 

3  40  38.2 

2.50 

25  18  41.7 

0  58  40.38 

0.499 

3  41  24.U 

2.42 

26 

0  58  43.02 

0.497 

3  41  :%.9 

2.40 

26  18  38.0 

0  58  52.18 

0.485 

3  42  20il 

2.33 

27 

0  58  54.78 

0.483 

3  42  33.5 

2.31 

27  18  34.3 

0  59    3.66 

0.471 

3  43  15.7 

2-24 

28 

0  59    6.21 

0.469 

3  43  27.9 

2.22 

28  18  30.5 

0  59  14.79i     0.457 

3  44    8.3 

2.15 

29 

0  59  17.30 

0.455 

3  44  20.1 

2.13 

29  18  26.8 

0  59  25.60     0.443 

3  44  58.7 

2.06 

30 

0  59  28.06 

0.441 

3  45  10.1 

2.04 

30  18  23.0 

0  59  36.07     0.429 

3  45  46.8 

1.96 

31 

0  59  38.48 

+0.427 

+3  45  57.8 

+1.95 

31  18  19i2 

0  59  46.20  +0.414 

+3  46  32.7 

+1-87 

SATURN,  1879. 


3ri 


Date. 
1879. 

FOB  WARRINGTON  MEAN  NOON. 

FOB  MBBIDIAN  TBANSIT. 

Apporeat 

RiAht 

ASCODiiiOD. 

Biftfor 
1  hour. 

Apparent 
Beolinatiou. 

Diir.for 
1  hour. 

Mean  Time 
of  Transit 

Anparent 

Bight 
Ascension. 

Diff.for 
1  h.of 
Long. 

Api>arent 
Deolination. 

DUTfor* 

1  hour  of 

Long. 

h    m     R 

B 

Of// 

// 

d     li     m 

h    m     8 

B 

O          1         H 

II 

July  1 

0  59  38.4ti 

+0.427 

4^1  45  57.8 

+J  Mb 

1    18  19.2 

0  59  46.20 

+0.414 

+3  46  32.7 

+1.87 

2 

0  59  48.55 

0.412 

3  46  43.3 

1.85 

2  18  15.5 

0  59  55.98 

O.40O 

3  47  164 

1.77 

3 

0  59  58.28 

0.398 

3  47  26.6 

1.76 

3  18  11.7 

1     0     5.4'j 

0.386 

3  47  57.9 

1.68 

4 

1     0    7.66 

0MS4 

3  48    7.6 

1.66 

4  18    7.9 

1     0  14.51 

0.371 

3  48  37.1 

1.59 

5 

1     0  16.69 

0.369 

3  48  46.3 

1.56 

5  18    4.1 

1     0  23i26 

0.357 

3  49  14.0 

1.50 

6 

I     0  25.37 

0.354 

3  49  22.8 

1.46 

6  18    0.3 

1     0  31.64 

0.342 

3  49  48.7 

1.40 

7 

1     0  33.69 

0.340 

3  49  57.0 

1.37 

7  17  56.5 

1     0  39.68 

0.327 

3  50  21.1 

1.31 

8 

1     0  41.66     0.325 

3  50  28.9 

1.28 

8  17  52.7 

1     0  47.36 

0.312 

3  50  51.2 

1.21 

9 

1     0  49.27{    0.310 

3  50  58.5 

1.19 

9  17  48.9 

1     0  54.69 

0.297 

3  51   19.0 

1.11 

10 

1     0  56.52 

0.295 

3  51  25.8 

1.09 

10  17  45.1 

1     1     1.65 

0.282 

3  51  44.5 

1.01 

11 

1     1     3.41 

0J280 

3  51  50  7 

0.99 

11  17  41.3 

1     1     8i25 

0.267 

3  52    7.6 

0.92 

V2 

1     I    9.93 

0.264 

3  52  13.3 

0.89 

12  17  37.5 

1     1  14.48 

0.252 

3  52  28.4 

0.82 

13 

1     1  16.08 

0iM9 

3  52  '33.5 

0.80 

13  17  336 

1     1  20.36 

0.236 

3  52  46.8 

0.72 

14 

1     1  21.87 

0.233 

3  52  51.4 

0.70 

14  17  29.8 

1     1  25.85 

0.221 

3  53    3.0 

0.62 

15 

1     1  27.28 

OSilS 

3  53    7.0 

0.60 

15  17  25.9 

1     1  30.98 

0.206 

3  53  16.8 

0.52 

16 

1     1  32.38 

a202 

3  53  20.2 

0.50 

16  17  22.1 

1     1  35.73 

0.190 

3  53  28.3 

0.43 

17 

1     1  36.98 

0.187 

3  53  31.1 

0>40 

17  17  1H.2 

1     1  40.11 

0.175 

3  53  37.4 

0.33 

18 

1     1  41.26 

0.171 

8  53  39.6 

0.30 

18  17  14.4 

1     1  44.11 

0.159 

3  53  44.2 

0.23 

19 

1     1  45.17 

0.155 

3  53  45.7 

021 

19  17  10.5 

1     1  47.74 

0.144 

3  53  48.5 

0.13 

20 

1     1  48.70 

0.139 

3  53  49.4 

0.11 

20  17    6.6 

1     I  50.9^ 

0.128 

3  53  50.6 

+0.04 

21 

1     1  51.84 

0.123 

3  53  50.8 

40i)l 

83  17    2.7 

1     1  53.84 

0.112 

3  53  50.3 

-0.06 

22 

1     1  54.60 

0.107 

3  53  49.8 

-0i)9 

22  16  58.8 

1     1  56.34 

0.096 

3  53  47.7 

016 

23 

1     1  56.99 

0.092 

3  53  46.4 

0.19 

23  16  54.9 

1     1  58.45 

0.080 

3  53  42.7 

0.26 

24 

1     1  59.00 

0.076 

3  53  40.7 

029 

24  16  51.0 

1     2    0.19 

0.064 

3  53  35.4 

0.35 

25 

1    2    0.63 

0.060 

3  53  32.7 

0.39 

25  16  47.1 

1     2    1.55 

0.049 

3  5:)  25.7 

0.45 

26 

1    2    1.88 

0.044 

3  53  22.3 

048 

26  16  43.2 

1     2    2.52 

0.033 

3  53  13.7 

0.55 

27 

1    2    2.74 

0.028 

3  63    9.6 

0.58 

27  16  39.3 

1     2    3.13 

0.017 

3  52  59.4 

0.64 

28 

1    2    3.23 

+0.012 

3  52  54.6 

0.67 

28  16  35.4 

1     2    3.35 

+0.001 

3  52  42.8 

0.74 

29 

1    2    3.33 

-0.004 

3  52  37.2 

0.77 

29  16  31.4 

]     2    3.19 

-0.015 

3  52  23.9 

(\83 

30 

1     2    3.05 

0.020 

3  52  17.5 

0.87 

30  16-27.5 

1     2    2.65 

0.031 

3  52    2.7 

0.«I3 

31 

1    2    2.39 

0.036 

3  51  55.5 

0.97 

31  16  23.5 

1    2     1.72 

0.047 

3  51  39.2 

1.03 

Aug.l 

1    2    1.35 

0.051 

3  51  31.2 

IJ06 

1  16  19.6 

1     2    0.43 

0.062 

3  51   13.5 

1.12 

2 

1     1  59.93 

0.067 

3  51    4.7 

1.16 

2  16  15.6 

1     1  58.76 

0.078 

3  50  45.4 

1.22 

3 

1     1  58.14 

0.082 

3  50  35.8 

1.25 

3  16  11.7 

1     1  56.72 

0.093 

3  50  15.1 

1.31 

4 

1     1  55.97 

0.098 

3  50    4.7 

1.35 

4  16    7.7 

1     1  54.31 

0.109 

3  49  42.5 

1.40 

5 

1     1  53.43 

0.114 

3  49  31.3 

1.44 

5  16    3.7 

1     1  51.52 

0.124 

3  49    7.7 

1.50 

6 

1     1  60.51 

0.130 

3  48  55.7 

1.53 

6  15  59.7 

1     1  48.36 

0.140 

3  48  30.7 

1.59 

7 

1     1  47i22 

0.145 

3  48  17.8 

IJS2 

7  15  55.7 

1     1  44.83 

0.155 

3  47  51.4 

1.68 

8 

I     1  43.55 

0.161 

3  47  37.7 

1.72 

8  15  51.7 

1     1  40  92 

0.170 

3  47  10.0 

1.77 

9 

1     1  39.51 

0.176 

3  46  55.4 

1^1 

9  15  47.7 

1     1  36.64 

0.186 

3  46  26.3 

1.87 

10 

1     1  35.09 

0.192 

3  46  10.8 

1.90 

10  15  43.7 

1     1  32.00 

0.201 

3  45  40.3 

1.96 

11 

1     1  30.31 

0.207 

3  45  24.0 

1.99 

11  15  39.7 

1     1  26.99 

0.216 

3  44  52.3 

2.05 

12 

1     1  25.16 

0.222 

3  44  35.1 

2.08 

12  15  35.7 

1     1  21.61 

0^£iU 

3  44    2.1 

2.14 

13 

1     1  19.64 

0iO7 

3  43  44.0 

2.17 

13  15  31.7 

1     1  15.87 

0.246 

3  43    9.8 

2.23 

14 

1     1  1376 

0.253 

3  42  50.8 

2ii6 

14  15  27.6 

1     1     9.78 

0^261 

3  42  15.3 

2.31 

15 

1     1     7.52 

0ii68 

3  41  55.4 

2.35 

15  15  23.6 

1     1     3.32 

0.276 

3  41   18.8 

2.40 

16 

1     1    0.91 

0.263 

3  40  58.0 

2.44 

16  15  19.5 

1     0  56.51 

0.291 

3  40  20.2 

2.49 

17 

1     0  53.95 

0.298 

3  30  58.5 

2.52 

17  15  15.5 

1    0  49.34 

0.306 

3  39  19.6 

2.57 

18 

1     0  46.63 

0.312 

3  38  57.0 

261 

18  15  11.4 

1     0  41.82 

0.320 

3  38  17.0 

2.66 

19 

1     0  3897 

0.326 

3  37  53.4 

2.69 

19  15    7.4 

I    0  33.96 

0.335 

3  37  12.3 

2.74 

20 

1    0  30.96 

0.341 

3  36  47.8 

2.77 

20  15    3.3 

1     0  25.76 

0.349 

3  36     5.7 

2.82 

21 

1    0  22.61 

0.355 

3  35  40.3 

2.85 

21  14  59ii 

1     0  17.22 

0.363 

3  34  57.2 

2.90 

22 

1     0  13.92 

0.369 

3  34  30.9 

2.93 

22  14  551 

1     0    8.35 

0.377 

3  33  46.8 

2.97 

23 

1    0    4.89 

0.383 

3  33  19.6 

3.01 

23  14  51.1 

0  59  59.15 

0.390 

3  32  34.5 

3.05 

24 

0  59  55.54 

0.397 

3  32    6.4 

3.09 

24  14  47.0 

0  53  49.62 

0.403 

3  31  20.4 

3.12 

25 

0  59  45.86 

0.410 

3  30  51.4 

3.16 

25  14  42.9 

0  59  39.78 

0.416 

3  30    4.6 

3.20 

26 

0  59  35.87 

0.423 

3  29  34.7 

3.24 

26  14  38.8 

0  59  29.62 

0.429 

3  28  47.0 

3.27 

27 

0  59  25.56 

o.4::(; 

3  28  16.2 

3.31 

27  14  34.7 

0  59  19.15 

0.442 

3  27  27.6 

3.34 

28 

0  59  liSM     0.449 

3  26  55.9 

3.38 

28  14  30.6 

0  59    8.38 

0.455 

3  26    6.6 

3.41 

29! 

0  59    4.02     0.461 

3  25  34.0 

3.45 

29  14  26.4 

0  58  57.30 

0.467. 

3  24  43.9 

3.48 

30 

0  58  52.79     0.474 
0  58  41.271  -0.486 

3  24  10.4 

3.52 

30  14  22.3 

31  14  18iS 

0  58  45.93 

0.480 

3  23  19.6 

3.54 

31 

+3  22  45i2 

-3.58 

0  58  34.27 

-0.492 

+3  21  53.7 

-3.61 

3T2 


SATURN,  1879. 


Date. 

FOK  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

'  1879. 

Aoparent 

Rigtat 

-  Ascension. 

DifCfor 
Iboor. 

Apparent 
Doelination. 

Dift  for 
ihoor. 

Hean  Time 
of  Tnuislt 

Apparent 

R1|(ht 
A8oenBion. 

Difllfor 
1  h.  of 
Long. 

1 

Apparent 
Dcolination. 

1 

DULfor  j 
Ihonrof 
Long.   , 

1 

h    m     8 

8 

O          i         II 

// 

d     b    m 

b    m     a 

8 

0        /       M    < 

"      1 

Sept.  1 

0  58  29.46 

-0.498 

•¥^  21    18.5 

-3.65 

1    14  14.1 

0  58  22.33 

-0.504 

43  20  26.41 

-3.67 
3.r3' 

2 

0  58  17.37 

0.510 

3  19  50.3 

3.71 

2  14     9.9 

0  58  10.11 

0.515 

3  18  57.51 

:j 

0  58     5.00 

0.521 

3  18  20.5 

3.77 

3  14     5.8 

0  57  57.61 

0.526 

3  17  27.11 

3.79', 

4 

0  57  52.36 

0.532 

3  16  49.3 

3.83 

4  14     1.6 

0  57  44.85 

0.537 

3  15  55.3 

3.85- 

0  57  39.45 

0.543 

3  15  16.6 

3.89 

5  13  57.5 

0  57  31.82 

0.548 

3  14  22.1 

3i)] 

6 

0  57  26.28 

0.554 

3  13  42.5 

3.95 

6  13  53.4 

0  57  18.54 

0.558 

3  12  47.5 

3.06 

7 

0  57  12.85 

0.565 

3  12    7.1 

4.00 

7  13  49.2 

0  57    5.02 

0.569 

3  11  11.6 

4.02 

8 

0  56  59.18 

0.575 

3  10  30.4 

4.05 

8  13  4.5.0 

0  56  51.24 

0.579 

3    \*  34.5 

4.07: 

9 

0  56  45^26 

0.585 

3    8  52.5 

4.10 

9  13  40.9 

0  56  37.23 

0.589 

3    7  56.1 

419 

10 

0  56  31.11 

0.595 

3    7  13.4 

4.15 

10  13  36.7 

0  56  23.96 

0.598 

3    6  16.6 

4.17 

11 

0  56  16.72 

0.604 

3    5  33.1 

4.20 

11   13  32.5 

0  56    8.50 

0.607 

3    4  36.0 

.     4.22 

12 

0  56    2.11 

0.613 

3    3  51.7 

4.25 

12  13  28.4 

0  55  53.82 

0.616 

3    2  54.4 

4J2S 

13 

0  55  47.29 

0.622 

3    2    9.3 

4.29 

13  13  24.2 

0  55  38.92 

0.624 

3     1   11.7 

4:{0 

14 

0  55  32.26 

0.630 

3    0  25.9 

4.33 

14  13  20.0 

0  55  23.83 

0i)32 

2  59  28.0 

4.34; 

15 

0  55  17.04 

0.638 

2  58  41.5 

4.37 

15  13  15.8 

0  55    8.54 

04)40 

2  57  43.5 

4.37; 

16 

0  55     1*j62 

0.646 

2  56  56.3 

4.40 

16  13  11.6 

0  54  53.06 

0.648 

2  55  58.1 

-     4.41 

17 

0  54  46.02 

0.654 

2  55  10.2 

4.44 

17  13    7.4 

0  54  37.42 

0.655 

2  54  11.9 

4.44 

18 

0  54  30.25 

0.661 

2  53  23.4 

4.47 

18  13    3.2 

0  54  21.60 

0.662 

2  52  24.9 

4.47 

10 

0  54  14.31 

0.668 

2  51  35.8 

4.50 

19  12  59.0 

0  54    5.61 

0.669 

2  50  37.3 

4.49  < 

20 

0  53  58J21 

0.674 

2  49  47.6 

4..52 

20  12  54.8 

0  53  49.49 

0J675 

2  48  49.1 

4.52  i 

21 

0  53  41.97 

0.680 

2  47  58.8 

4.54 

21   12  50.6 

0  53  33.22 

0.681 

2  47    0.3 

4.54 

2i 

0  53  25.59 

0.685 

2  46    9.5 

4.56 

22  12  46.4 

0  53  16.82 

0.686 

2  45  11.0 

4.56^ 

>         23 

0  53    9.08 

0.690 

2  44  19.7 

4.58 

23  12  42.2 

0  53    0.29 

0.691 

2  43  21.3 

4  J>7 

24 

0  52  52.45 

0.695 

2  42  29.5 

4.60 

24  12  38.0 

0  52  43.66 

0695 

2  41  31.2 

4ui9. 

25 

0  52  35.72 

0.700 

2  40  38.9 

4.61 

25  12  33.8 

0  52  26.92 

Oj699 

2  39  40.8 

4.60 

26 

0  52  18.88 

0.704 

2  38  48.0 

4.62 

26  12  29.6 

0  52  10.08 

0.703 

2  37  50.2 

44)1 

27 

0  52     1.95 

0.708 

2  36  56.9 

4.63 

27  12  25.4 

0  51  53.15 

0.707 

2  35  59.3 

4.62. 

28 

0  51  44.93 

0.711 

2  35    6.6 

4.64 

28  12  21i2 

0  51  361 4 

0.710 

2  34    8.2 

4.63 1 

21) 

0  51  27.84 

0.714 

2  .S3  14.1 

4.65 

29  12  17.0 

0  51  19.06 

0.713 

2  32  17.1 

4.63 

30 

0  51  10.68 

0.716 

2  31  22.6 

4.65 

30  12  12.7 

0  51     1.93 

0.715 

2  30  25.8 

4i>4 

1 

Oct.    1 

0  50  53.47 

0.718 

2  29  31.0 

4.65 

1  12    8.5 

0  50  44.74 

0.717 

2  28  34.6 

4.64  i 

2 

0  50  36.21 

0.720 

2  27  39.5 

4.64 

2  12    4.3 

0  50  27.50 

0719 

2  26  43.4 

4.63 

3 

0  50  18.90 

0.722 

2  25  48.1 

4.64 

3  12    0.1 

0  50  10.24 

0.720 

2  24  53.3 

4.62. 

4 

0  50     1.57 

0.723 

3  23  56.8 

4.63 

4  11  55.9 

0  49  52.93 

0.721 

2  23    1.5 

4.61 

5 

0  49  44.21 

0.724 

2  22    5i) 

4.62 

5  11  51.6 

0  49  35.62 

0.722 

8  21  11.0 

4.60 

6 

0  49  26.84 

0.724 

2  20  15.0 

4.61 

6  11  47.4 

0  49  18.30 

0.722 

2  19  20.7 

4.59 

7 

0  49    9.46 

0.724 

2  18  24.6 

4.60 

7  11  43.2 

0  49    0.96 

0.722 

2  17  30.8 

4.57; 

8 

0  48  52.09 

0.724 

2  16  34.5 

4.58 

8  11  39.0 

0  48  43.67 

0.721 

2  15  41.2 

4.55 

9 

0  48  34.73 

0.723 

2  14  44.9 

4.56 

9  11  34.8 

0  48  26.38 

0.720 

2  13  53.2 

4.53 

10 

0  48  17.40 

0.721 

2  12  55.8 

4.53 

10  11  30.5 

0  48    9.11 

0.719 

2  12    3.7 

4.51 

11 

0  46    0.10 

0.719 

2  11     7.3 

4.51 

11  11  26.3 

0  47  51.88 

0.717 

2  10  15.8 

4.48 

12 

0  47  42.85 

0717 

2    9  19.4 

4.48 

12  H  22.1 

0  47  34.70 

0.715 

2    8  28.5 

4.45 

13 

0  47  25.66 

0.715 

2    7  32.3 

4.45 

13  11  17.9 

0  47  17.59 

0.712 

2    6  42.1 

4.42 

14 

0  47    8.53 

0.712 

2    5  45.9 

4.42 

14  11   13.7 

0  47    0.54 

0.709 

2    4  564 

4.39 

15 

0  46  51 .48 

0.709 

2    4    0.3 

4.38 

15  11     9.5 

0  46  43  58 

0.705 

2    3  11.5 

4.35 

16 

0  46  34.51 

0.705 

2    2  15.6 

4.34 

16  11     5.3 

0  46  26.70 

0.701 

2     1  37.5 

4.31 

17 

0  46  17.63 

0.701 

2    0  31.9 

4.30 

17  11     1.0 

0  46    9.91 

0.697 

1  50  44.6 

4J27 

18 

0  46    0.85 

0.697 

1  58  49.2 

4.26 

18  10  56.8 

0  45  53.23 

0.692 

1  58    2.7 

4.22 

19 

0  45  44.19 

0.692 

1  57    7.6 

4.21 

19  10  52.6 

0  45  36.67 

0.687 

1  56  21.9 

4.17 

20 

0  45  27.65 

0.686 

1  56  27.2 

4.16 

20  10  48.4 

0  45  20.24 

0.682 

1  54  42.3 

4.12 

21 

0  45  11.25 

0.681 

1  53  47.9 

4.11 

21  10  44.2 

0  45    3.95 

0.676 

1  53    3.8 

4.07 

22 

0  44  54.99 

0.675 

1  52    9.9 

4.06 

22  to  40.0 

0  44  47.81 

0.670 

1  51  26.7 

4.02 

23 

0  44  38.87 

0.668 

I  50  33.1 

4.01 

23  10  35.8 

0  44  31.81 

0.663 

1  49  50.7 

ZM 

24 

0  44  22.92 

0.661 

1  48  57.7 

3.95 

24  10  31.6 

0  44  15.98 

0.656 

1  48  16^2 

3.91 

25 

0  44    7.13 

0.654 

1  47  23.7 

3.89 

25  10  27.4 

0  44    0.31 

0.649 

1  46  43.1 

3.85 

26 

0  43  51.52 

0.646 

1  45  51.2 

3.82 

26  10  23.2 

0  43  44.82 

0.641 

1  45  11.5 

3.79 

27 

0  43  36.10 

0.639 

1  44  20.1 

3.76 

27  rO  19.1 

0  43. 29.53 

0.633 

1  43  41.4 

3.73 

28 

0  43  20.87 

0.631 

1  42  50.6 

3.70 

28  10  14.9 

0  43  14.43 

0.625 

1  42  12.8 

3.66 

29 

0  43    5  83 

0.622 

1  41  22.6 

3.63 

29  10  10.7 

0  42  59.52 

0.617 

1  40  45.8 

3..59 

30 

0  42  51.00 

0.613 

1  39  56.3 

3.56 

30  10    6.5 

0  42  44.82 

0.608 

1  39  20.4 

3.52 

31 

0  42  36.39 

-0.604 

+1  38  31.7 

-3.49 

31  10    2.3 

0  42  30.35 

-0^99 

i-i  37  56.8 

-3.45. 

1 
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Date. 
1879. 

FOB  WASHIKOTON  MEAN  NOON. 

FOB  MBRIDIAN  TBANSIT. 

Apparent 
Asoenaion. 

Difffor 
Ihoor. 

Apparent 
Dcclliiation. 

DitC  for 
1  boar. 

Mean  Time 
of  Transit. 

Apparent 

Rlffbt 
Aaoension. 

Dllffor 
1  h.of 
Long. 

Apparent 
Deolination. 

Dllffor 

Ifaoorof 

Lont;. 

h    m     8 

8 

O          /         // 

4:42 

d 

h     m 

h    m     8 

8 

O          /         // 

ft 

Nov.  1 

0  42  22.00 

-0.595 

+1  37    8.8 

1 

9  58.2 

0  42  16.09 

-0.589 

+1  36  34.8 

-3.37 

2 

0  42    7.84 

0.585 

1   :te  47.7 

3.3'> 

2 

9  54.0 

0  42    2.07 

0.579 

1  35  14.7 

3.30 

3 

0  41  53.92 

0.575 

1  34  28.4 

3.27 

3 

9  4t».9 

0  41  48.28 

0.569 

1  33  56.4 

3.22 

4 

0  41  40.25 

0.565 

1  33  10.9 

3.19 

4 

9  45.7 

0  41  34.75 

0.559 

1  32  39.0 

3.14 

5 

0  41  26.83 

n.554 

1  31  55.3 

3.11 

5 

9  41.6 

0  41  21.47 

0.548 

1  31  25  3 

3.06 

6 

0  41   13.66 

0  543 

1  30  41.7 

3.03 

6 

9  37.4 

0  41     8.45 

0.537 

1  30  12.7 

2.98 

7 

0  41     0.76 

0.532 

1  29  30.0 

2.94 

7 

9  33.3 

0  40  55.69 

0.526 

1  29    2.1 

2.90 

8 

0  40  48.14 

0.521 

1  28  20.4 

2.86 

8 

9  29.1 

0  40  43.22 

0.514 

1  27  53.5 

2.81 

9 

0  40  35.79 

0.509 

1  27  12.8 

2.77 

9 

9  25.0 

0  40  31.02 

0.502 

i  26  46.9 

2.73 

10 

0  40  23.73 

0.497 

1  26    7.3 

2.68 

10 

9  20.9 

0  40  19.11 

0.490 

1  25  42.4 

2.64 

11 

0  40  11.96 

0.484 

1  26    4.0 

2.59 

11 

9  16.7 

0  40    7.49 

0.478 

1  24  40.2 

2.55 

12 

0  40    0.50 

0.471 

1  24    2.8 

2.50 

12 

9  12.6 

0  39  56.18 

0.465 

1  23  40.0 

2.46; 

13 

0  39  49.:» 

0.458 

1  23    3.9 

2.41 

13 

9    8.5 

0  39  45.18 

0.452 

1  22  42.1 

2.36 

14 

0  39  38.51 

0.445 

1  22    7.2 

2.32 

14 

9    4.4 

0  39  34.49 

0.439 

1  21  46.4 

2.27 

15 

0  39  27.99 

0.432 

1  21  12.8 

2.22 

15 

9    0.3 

0  39  24.12 

0.425 

1  20  53.0 

2.17 

16 

0  39  17.79 

0.418 

1  20  20.8 

2.12 

16 

8  56.2 

0  39  14.07 

0.411 

1  20    2.0 

2.08 

17 

0  39    7.93 

0.404 

1   19  31.1 

2.02 

17 

8  52.1 

0  dH)    4.36 

0.397 

1   19  13.3 

1.98 

18 

0  3d  58.40 

0.390 

1   18  43.7 

1.92 

18 

8  48.0 

0  38  54.98 

0.383 

1  18  27.0 

1.88 

19 

0  38  49.32 

0.375 

1  17  58.7 

1.82 

19 

8  43.9 

0  38  45.96 

0.369 

1  17  43.0 

1.78 

20 

0  38  40.38 

0.361 

1  17  16.2 

1.72 

20 

8  39.8 

0  38  37.27 

0.354 

1  17     1.5 

1.68 

21 

0  38  31.89 

0.346 

1  16  36.1 

1.62 

21 

8  35.8 

0  38  28.93 

0.340 

1  16  22.4 

1.58 

22 

0  38  23.76 

0.331 

1  15  58.5 

1.52 

22 

8  31.7 

0  38  20.96 

0.325 

1  15  45.7 

1.47 

23 

0  38  15.98 

0.316 

1   15  23.3 

1.41 

23 

8  27.6 

0  38  13.33 

0.310 

1  15  11.5 

1.37 

24 

0  38    8.57 

0.301 

1  14  50.6 

1.31 

24 

8  23.6 

0  38    6.07 

0.295 

1  14  39.8 

1.27 

25 

0  38    1.52 

Oi286 

1  14  20.4 

1J21 

25 

8  19.6 

0  37  59.17 

Oi280 

1   14  10.5 

1.16 

26 

0  37  54.84 

0,271 

1  13  52.7 

1.10 

26 

8  15.5 

0  37  52.63 

0.265 

1  13  43.8 

1.06 

27 

0  37  48.53 

0.255 

1  13  27.6 

0.99 

27 

8  11.5 

0  37  46.46 

0.249 

1  13  19.6 

0.96 

28 

0  37  42.59 

0.240 

1  13    5.0 

0.89 

28 

8    7.4 

0  37  40.66 

0.234 

1  12  57.9 

0.86 

29 

0  ?7  37.03 

0.224 

1  12  45.0 

0.78 

29 

8    3.4 

0  37  35.25 

0.218 

t  12  38.8 

0.75 

30 

0  37  31.85 

0J308 

1  12  27.4 

0.67 

30 

7  59.4 

0  37  30.21 

0.202 

1  12  22.2 

0.64 

Dec.  1 

0  37  27.05 

0.192 

1   12  12.6 

0..57 

1 

7  55.4 

0  37  25.55 

0.186 

1  12    8.2 

0.53 

2 

0  37  22.63 

0.176 

1  12    0.2 

0.46 

2 

7  51.4 

0  37  21.27 

0.170 

1  11  56.7 

0.43! 

3 

0  37  18.60 

0.160 

I  11  50.4 

0.35 

3 

7  47.4 

0  37  17.38 

0.154 

1  II  47.8 

0.32 

4 

0  37  14.96 

0.144 

1  11  43.3 

0.24 

4 

7  43.4 

0  37  13.87 

0.138 

1  11  41.5 

0.21 

5 

0  37  11.71 

0.127 

1  11  38.7 

0.14 

5 

7  39.4 

0  37  10.76 

0.122 

1  11  37.8 

-0.10 

• 

6 

0  37    8.85 

0.111 

1  11  36.8 

-  0.03 

6 

7  35.4 

0  37    8.03 

0.106 

1  It  36.7 

+0.01 

7 

0  37    6.39 

0.094 

1  n  37.5 

+  0.08 

7 

7  31.5 

0  37    5.70 

0.090 

1  11  38.2 

0.12 

8 

0  37    4.32 

0.078 

1  11  40.8 

0.19 

8 

7  27.5 

0  37    3.76 

0.073 

1  11  42.4 

OSiZ 

9 

0  37    2.65 

0.061 

1  11  46.8 

0.30 

9 

7  23.6 

0  37    2.22 

0.056 

1  11  49.2 

0.34  1 

10 

0  37    1.38 

0.045 

1  11  55.4 

0.42 

10 

7  19.6 

0  37    1.07 

0.040 

1  11  58.6 

0.45 

11 

0  37    0.51 

0.028 

1  12    6.7 

0.53 

11 

7  15.7 

0  37    0.32 

0.023 

1  12  10.6 

0.56 

12 

0  37    0.05 

-0:011 

1  12  20.7 

0.64 

12 

7  11.7 

0  :i6  59.99 

-0.006 

1  12  25.4 

0.67  . 

13 

0  36  59.99 

+0.006 

1  12  37.3 

0.75 

13 

7    7.8 

0  37    0.05 

+0.011 

1  12  42.8 

0.78 

14 

0  37    0.34 

0.023 

1  12  56.5 

0.86 

14 

7    3.9 

0  37    0.52 

0.028 

1  13    2.7 

0.89 

15 

0  37SJ.10 

0.040 

1  13  18.4 

0.97 

15 

7    0.0 

0  37    1.39 

0.045 

1  13  25.3 

1.00 

1 

16 

0  37    2.26 

0.057 

1  13  42.9 

1.08 

16 

6  56.0 

0  37    2.67 

0.061 

1  13  50.5 

1.10 

17 

0  37    3.82 

0.074 

1  14  10.1 

1.19 

17 

6  52.1 

0  37    4.34 

0.078 

1  14  18.4 

1J21  . 

Id 

0  37    5.79 

0.091 

1  14  39.8 

1.30 

18 

6  48.2 

0  37    6.42 

0.095 

1  14  48.7 

1.32 

19 

0  37    8.16 

0.107 

1  15  12.1 

1.40 

19 

6  44.3 

0  37    8.90 

0.111 

1  15  21.6 

1.42 

20 

0  37  10.94 

0.124 

1   15  47.0 

li>l 

20 

6  40.5 

0  37  11.78 

0.128 

1  15  57.1 

1.53, 

21 

0  37  14.12 

0.140 

1   16  24.5 

1.61 

21 

6  36.6 

0  37  15.06 

0.145 

1  16  35.2 

1.64; 

22 

0  37  17.70 

0.157 

1  17    4.5 

1.72 

22 

6  32.7 

0  37  18.74 

0.162 

]   17  15.8 

1.74  1 

23 

0  37  21.69 

0174 

1   17  47.1 

1.83 

23 

6  28.9 

0  37  22.83 

0.178 

1  17  59.0 

1.85' 

24 

0  37  26.07 

0.191 

1  18  32.2 

1.94 

24 

6  25.0 

0  37  27.30 

0.195 

1  18  44.7 

1.96 

25 

0  37  30.85 

0.207 

1   19  19.8 

2.04 

25 

6-21.1 

0  37  32.18 

0.211 

1  19  32.8 

2.06 

26 

0  37  36.02 

0.224 

1  20  10.0 

2.15 

26 

6  17.3 

0  37  37.44 

0^228 

1  20  23.6 

2.16 

27 

0  37  41.58 

0.240 

1  21     2.7 

2.25 

27 

6  13.5 

0  37  43.09 

0.244 

1  21  16.8 

2.27 

28 

0  37  47.54 

0.25? 

1  21  57.8 

2.35 

2A. 

6    9.6 

0  37  49.14 

0.260 

1  22  12.4 

2.37 

29 

0  37  53.89 

0273 

1  22  55.4 

2.45 

29 

6    5.8 

0  37  55.57 

0iJ76 

1  23  10.4 

2.47 

30 

0  38    0.63 

0.289 

1  23  55.4 

2.55 

30 

6    2.0 

0  38    2.39 

0.202 

1  24  10.8 

2.57 

31 

0  38    7.76 

0.305 

1  24  57.9 

2.65 

31 

5  58.2 

0  38    9.59 

0.308 

1  25  13.7 

2.67 

32 

0  38  15.27 

^.321 

*l  26    2.8 

+2.75 

32 

5  54.4 

0  38  17.17 

+0.323 

+1  26  19.0 

+2.76 

-       —  - 

—      ■• 
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—    - 

— 
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Date. 
1879. 

FOK  WASHINGTON  MEAN  NOON. 

FOR  MBBIDIAN  TRANSIT, 

Apparent 

fight 
Ascension. 

Dift  for 
1  hoar. 

Apparent 
DecUnotiou. 

Difllfor 
1  hoar. 

Mean  Time 
of  Transit 

Apparent 

iQght 
Ascension. 

Diff.for 
lh.of 
Loni;. 

Apparent 
Doollnation. 

DUTIbr 

1 hoar of 
Long. 

h    m     s 

s 

O        J        it 

4-10  46  13.1 

It 

d 

h     m 

h    m     s 

B 

O          1    ^  II 

» 

Jan.  0 

10  24  48.33 

-0.186 

+1.17 

0 

15  42.2 

10  24  4538 

-0.191: 

+10  46  31.7 

+1.20 

1 

10  24  43.78 

0.193 

10  46  41.8 

1.22 

1 

15  38.2 

10  24  40.72 

0.198 

10  47    1.1 

1.25 

3 

10  24  39.04 

0.201 

10  47  11.6 

1.26 

2 

1&  34.2 

10  24  35.87 

0.206 

10  47  31.5 

1.29 

3 

10  24  34.12 

0.209 

10  47  42.5 

1.31 

3 

15  302 

10  24  30.84 

0.213 

10  48    2.9 

1.33; 

4 

10  24  29.01 

0.216 

10  48  14.3 

1.35 

4 

15  26.2 

10  24  25.63 

0.220 

10  48  35.3 

1.371 

5 

10  24  23.73 

0.224 

10  48  47.1 

1.39 

5 

15  22.2 

10  24  20ii5 

0.228 

10  49    Uj6 

1.41  1 

6 

10  24  18.26 

0.231 

10  49  20.9 

1.43 

6 

15  18.1 

10  24  14.69 

0.235 

10  49  42.9 

1.45 1 

7 

10  24  12.62 

0.239 

10  49  55.7 

1.47 

7 

15  14.1 

10  24    8.95 

0.243 

10  50  I8J2 

1.49 

a 

10  24    6.81 

0.246 

10  50  31.5 

1.51 

8 

15  10.1 

10  24    3.04 
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0.081 

12 

9  50.0 

0.35 

28 

7  43.5 

10    9  56.92 

0.077 

12    9  52j6 

0.33 

29 

10    9  55.69 

0.072 

12 

9  57.7 

030 

29 

7  39.5  10    9  55.14 

0.069 

12  10    0.0 

0.28 

30 

10    9  54.04 

0.064 

12  10    4.3 

025 

30 

7  35.6  10    9  53.56 

0.061 

12  10    6.2 

0.23 

31 

10    9  52.60 

-0.056 

+12  10    9Jb 

+0.20 

31 

7  31.6  10    9  52.19 

—  — * 

-0.053+12  10  11.3 

+•.19: 
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Date. 
1879. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

1 

AppareDt 

Ri^ht 
Aaceniion. 

Diftfor 
1  hour. 

Apparent 
Deounalion. 

O         1        u 

+12  10    9.8 
12  10  14.1 
12  10  17.3 
12  10  19.4 
12  10  20.3 

Diff.  for 
ihonr. 

Mean  Time 
of  Trauvit. 

Apparent 

RiSht 
Asoension. 

Difllfor 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.  for 

1 hoar of 

Long. 

May  1 

2 
3 
4 
5 

h    m     I 
10    9  52.60 
10    9  51.36 
10     9  50.33 
10    9  49.49 
10    9  48.86 

-0.056 
0.047 
0.039 
0.031 
0.022 

+(V.20 
0.16 
0.11 
0.06 

+0.01 

(I 

1 

2 

3 

4 

5 

b     m 
7  31.6 
7  27.6 
7  23.7 
7  19.7 
7  15.8 

h    m     8 
10    9  52.19 

10    9  51.02 

10    9  50.05 

10    9  49.28 

10    9  48.71 

-0.053 
0.045 
0.036 
0.028 
0.019 

o 

+12 
12 
12 
12 
12 

10  11.3 
10  15.2 
10  18.1 
10  19.8 
10  20  3 

+0.19 
0.14 
0.09 

+0.05 
0.00 

6 

7 

8 

9 

10 

10    9  48.44 
10    9  48.23 
10    9  48.21 
10    9  48.40 
10    9  48.80 

0.013 

-0.005 

+0.004 

0.012 

0.021 

12 
12 
12 
12 
12 

10  20.1 
10  18.7 
10  16.2 
10  12.6 

10    7.8 

-0.03 
0.08 
0.13 
0.17 
0.22 

6 

7 

8 

9 

10 

7  11.9 
7    7.9 
7    4.0 
7    0.1 
6  56.2 

10    9  48.35 
10    9  48J20 
10    9  48.25 
10    9  48.50 
10    9  48.95 

0.011 
-0.002 
+0.006 

0.015 

0.02;^ 

12  10  19.8 
12  10  18.1 
12  10  15.2 
12  10  11.3 
12  10    6.2 

-0.05  1 
0.09 
0.14 

0.19 ; 

0.23 

11 
12 
13 
14 
15 

10    9  49.40 
10    9  50.21 
10    9  51.22 
10    9  52.44 
10    9  53.86 

0.030 
0.038 
0.047 
0.055 
0.063 

12 
12 
12 
12 
12 

10     1.9 
9  54.8 
9  46.6 
9  37.3 
9  26.8 

0.27 
0.32 
0.37 
0.42 
0.46 

11 
12 
13 
14 
15 

6  52.2 
6  48.3 
6  44.4 
6  40.5 
6  366 

10    9  49.61 
10    9  50.48 
10    9  51.54 
10    9  52.81 
10    9  54.29 

0.032 
0.041 
0.049 
0.058 
0.066 

12 
12 
12 
12 
12 

10    0.0 
9  52.6 
9  44.1 
9  34.5 
9a<.7 

Oi». 

0.:«3i 

0.38' 

0.42 

0.47 

16 
17 

18 
19 
20 

10    9  55.49 
10    9  57.33 
10    9  59.38 
10  10     1.62 
10  10    4.07 

0.072 
0.080 
0.089 
0.097 
0.106 

12 
12 
12 
12 
12 

9  15.2 
9    2.5 
8  48.6 
8  33.5 
8  17.3 

0.51 
0.56 
0.60 
0.65 
0.70 

16 

17 
18 

19 
20 

6  32.7 

6  28.8 
6  24.9 
6  21.0 
6  17.1 

10    9  55.97 
10    9  57.86 
10    9  59.96 
10  10    2J25 
10  10    4.75 

0.074 
0.083 
0.091 
0.099 
0.108 

12 
12 
12 
12 
12 

9  Hi) 
8  58i) 
8  44.6 
8  29.3 
8  12.9 

0.52' 

0.57 

0.61; 

0.66 

0.71 

21 
22 
23 
24 
25 

10  10    6.73 
10  10    9.59 
10  10  12.65 
10  10  15.92 
10  10  19.39 

'0.115 
0.123 
0.132 
0.140 
0.149 

12 
12 
12 
12 
12 

8    0.0 
7  41.6 
7  22.1 
7     1.4 
6  39.7 

0.74 
0.79 
0.84 
0.86 
0.93 

21 
22 
23 
24 
25 

6  13.2 
6    9.4 
6    5.5 
6    1.6 
5  57.7 

10  10    7.45 
10  10  10.36 
10  10  13.46 
10  10  16.77 
10  10  20.28 

0.116 
0.125 
0.134 
0.142 
0.150 

19 
12 
12 
12 
12 

7  55.4 
7  36.7 
7  17.0 
6  56.1 
6  34.1 

0.75 
OJM) 
0.84 
0.89 
0.94 

26 
27 
28 
29 
30 
31 

10  10  23.06 
10  10  26.92 
10  10  30.98 
10  10  35.24 
10  10  39.70 
10  10  44.35 

0.157 
0.165 
0.174 
0.182 
0.139 
0.197 

12 
12 
12 
12 
12 
12 

6  16.8 
5  52.8 
5  27.7 
5    1.5 
4  34.3 
4    6.0 

0.97 
1.02 
1.07 
1.11 
1.16 
1.20 

26 
27 
28 
29 
30 
31 

5  53.9 
5  50.0 
5  46.1 
5  42.3 
5  38.4 
5  34.5 

10  10  23.99 
10  10  27.89 
10  10  31.99 
10  10  36i29 
10  10  40.78 
10  10  45.46 

0.159 
0.167 
0.175 
0.183 
0.191 
0.199 

13 
12 
12 
12 
12 
12 

6  11.0 
5  46.8 
5  21.5 
4  55.2 
4  27.8 
3  59.3 

0.98 

1.03 

1.07 

1.12; 

1.16 

1.21 

June  1 
2 
3 
4 
5 

10  10  49.20 
10  10  54;i23 
10  10  59.46 
10  11     4.88 
10  11  10.48 

0.205 
Oi213 
0.221 
0.229 
0.237 

12 
12 
12 
12 
12 

3  36.6 
3    6.2 
2  34.7 
2    2.2 

1  28.7 

li25 

1.29 
1.33 
1.38 
1.42 

1 
2 
3 
4 

5 

5  30.7 
5  26.8 

5  23.0 

6  19.2 
5  15.3 

10  10  50.34 
10  10  55.40 
10  11     0.66 
10  11    6.10 
10  11  11.73 

0.207 
Oi2l5 
Oi223 
0.230 
Oi238 

12 
12 
12 
12 
12 

3  29.8 
2  59.2 
2  27.5 
1  ^J6 
I  21.1 

IJ95 

1.30 

1.34 

1.38, 

1.42' 

6 

7 

8 

9 

10 

10  11  16.27 
10  11  22.25 
10  11  28.41 
10  IJ  34.75 
10  11  41.27 

0.245 
0.253 
Oi260 
0.268 
0.276 

12 
12 
U 
11 
11 

0  54.1 

0  18.5 

59  41.8 

59    4.2 

58  25.6 

1.46 
1.61 
1.55 
1.59 
1.63 

6 
7 
8 
9 
10 

5  11.5 
5    7.7 
5    3.8 
5    ikfi 
4  56.2 

10  11  17.54 
10  11  23.55 
10  11  29.73 
10  11  36.09 
10  11  42.64 

Oi246 
0.254 
0.261 
0.269 
0iJ76 

12 
12 
11 
11 
11 

0  46.4 

0  10.7 

59  34.0 

58  56J2 

58  17.4 

1.47 

1.51 

1.55' 

1.59 

1.63| 

11 
12 
13 
14 
15 

10  11  47.98 
10  11  54.86 
10  12    1.92 
10  12    9.16 
10  12  16.57 

0.283 
0.291 
Oi298 
0.305 
0.312 

11 
11 
11 
11 
U 

57  46.0 
57    5.4 
56  23.7 
55  41.1 
54  57.6 

1.67 
1.71 
1.75 
1.79 
1.83 

11 
12 
13 
14 
15 

4  52.4 
4  48.6 
4  44.7 
4  40.9 
4  37.1 

10  11  49.36 
10  11  56.26 
10  12    3.34 
10  12  10.59 
10  12  1802 

0ii84 
0.292 
0.299 
0.306 
0.313 

11 
11 
11 
11 
11 

57  37.7 
56  57.1 
56  15.4 
56  32.7 
54  49.1 

1.67 

1.71: 

1.76, 

1.80 

1.84 

16 
17 
18 
19 
20 

10  12  24.16 
10  12  31.92 
10  12  39.85 
10  12  47.95 
10  12  56.21 

0.319 
0.326 
0.334 
0.341 
0.347 

11 
11 
11 
11 
11 

54  13.1 
53  27.6 
52  41.1 
51  53.8 
51     6.5 

1.87 
1.91 
1.95 
1.99 
2.03 

16 
17 

18 
19 
20 

4  33.3 
4  29.5 
4  25.7 
4  21.9 
4  18.1 

10  12  25.62 
10  12  3:).39 
10  12  41.33 
10  12  49.43 
10  12  57.70 

0.320 
0.327 
0.334 
0.341 
0.348 

11 
11 
11 
11 

11 

54    4.5 
53  19.0 
52  32.5 
51  46.1 
50  56.7 

1.88 

1.92, 

1.96! 

2.00! 

2.03 

21 
22 
23 
24 

25 

10  13    4.64 
10  13  13.23 
10  13  21.98 
10  13  30.89 
10  13  39.96 

0.354 
0.361 
0.368 
0.375 
0.381 

11 
11 
11 
11 
11 

50  16.3 
49  26i2 
48  35.2 
47  43.3 
46  50.5 

2.07 
2.11 
2.14 
2.18 
2.21 

21 
22 

2;) 

24 
25 

4  14.3 
4  10.5 
4    6.7 
4    3.0 
3  59.2 

10  13    6.14 
10  13  14.74 
10  13  23.49 
10  13  32.41 
10  13  41.47 

0.355 
0.361 
0.368 
0.375 
0.381 

11  50    7.5 
11  49  17.4 
11  48  26.3 
11  47  34.4 
11  46  41.7 

2.07 
2.11 
2.15, 

2.181 
2J21 

26 
27 
28 

29 
30 
31 

10  13  49.18 
10  13  58.55 
10  14    8.07 
10  14  17.74 
10  14  27.55 
10  14  37.50 

0.387 
0.393 
0.400 
0.406 
0.412 
+0.418 

11  45  56.9 
11  45    2.5 
11  44     7.2 
11  43  ll.I 
11  42  14.2 
+11  41  16.5 

2.25 

2.29 
2.32 
2.35 
2.39 
-2.42 

26 
27 

28 
29 
30 
31 

3  55.4 
3  51.6 
3  47.8 
3  44.1 
3  40.3 
3  36.5 

10  13  50.70 
10  14    0.07 
10  14    9.59 
10  14  \9Jsi5 
10  14  29.06 
10  14  39.02 

0.388 
0.394 
0.400 
0.406 
0.412 
+0.418 

11  45  48.1 
11  44  53.6 
11  43  58.3 
11  43    2.2 
11  42    5.3 
+11  41    7.7 

2J25, 
2.29 
2.32 
2.35' 
2.38- 
-3.42  f 
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Date. 
1879. 

FOR  WARHIKGTON  MEAK  KOON. 

FOR  KERIDLAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Diff  for 
1  hoar. 

Apparent 
Deolination. 

Diff.  for 
1  hoor. 

Mean  Time 
of  Transit 

Apparent 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.  for! 

1  hoar  of 

Long. 

h    m     B 

B 

O          /         // 

-iU2 

d    h    m 

h    ra     8 

s 

O          1         // 

// 

July  1 

10  14  37.50 

■fO.418 

+11  41   16.5 

1     3  36.5 

10  14  39.02 

4^.418 

+11  41     7.7 

-2.42 

2 

10  14  47.60 

0.424 

11-40  18.0 

2.45 

2    3  32.8 

10  14  49.10 

0.424 

11  ^0    9.2 

2.4.0 , 

3 

10  14  57.84 

0.430 

11  39  18.7 

2.48 

3    3  29.0 

10  14  .09.33 

0.430 

11  39  10.0 

2.48 

4 

10  15    8.21 

0.435 

11  38  18.6 

2.52 

4    3  253 

10  15    9.70 

0.4:J5 

11  38  10.0 

2.51 

5 

10  15  1*^.72 

0.440 

11  37  17.8 

2.55 

5    3  21.5 

10  15  20.20 

0.440 

11  37    9.3 

2.55 

6 

10  15  29.36 

0.445 

11  36  163 

2.58 

G    3  17.7 

10  15  30.83 

0.445 

11  36    7.8 

2.58 

7 

10  15  40.13 

0.451 

11  35  14.0 

2.61 

7    3  14.0 

10  15  41.50 

0.451 

11  35    5.5 

2.61 

8 

10  15  51.03 

0.456 

11  34  11.0 

2.64 

8    3  10.2 

10  15  52.48 

0.456 

11  34    2.6 

2.64 

9 

10  16    2.06 

0.462 

11  33    7J2 

2.67 

9    3    6.5 

10  V6    3.50 

0.461 

1 1  32  58.9 

2.67 , 

10 

10  16  13.21 

0.467 

11  32    2.8 

2.70 

10    3    2.7 

10  16  14.64 

0.466 

U  31  54.6 

2.69 

11 

10  16  24.49 

0.472 

11  30  57.7 

2.73 

1 1     2  59.0 

10  16  25.90 

0.471 

11  30  49.5 

2.73 

12 

10  16  35.88 

0.477 

11  29  51.9 

2.76 

12    2  55.3 

10  16  37.27 

0.476 

1 1  29  43.8 

2.75 

13 

10  16  47.40 

0.482 

1 1  28  45.3 

2.79 

13    2  51.5 

10  16  48.77 

0.481 

1 1  28  37.4 

2.78 

14 

10  16  59.03 

0.487 

11  27  2SJ2 

.2.81 

14    2  47.8 

10  17    0.39 

0.486 

11  27  30.3 

2.81  ! 

15 

10  17  10.77 

0.492 

U  26  30.4 

2.84 

15    2  44.1 

10  17  12.12 

0.491 

11  26  22.6 

2.83 

16 

10  17  22.63 

0.496 

n  25  21.9 

2.87 

16    2  40.3 

10  17  23.96 

0.495 

11  25  14.3 

2.86 

17 

10  17  34.59 

0.501 

11  24  12.8 

2.89 

17    2  36.6 

10  17  35.90 

0.500 

11  24    5.3 

2.89 

18 

10  17  46.67 

0.505 

11  23    3J2 

2.92 

18    2  32.9 

10  17  47.95 

0.504 

1 1  22  55.7 

2.91 

19 

10  17  58.85 

0.510 

11  21  52.9 

2.94 

19    2  29.1 

10  18    0.11 

0.509 

11  21  45.6 

2.93 

20 

10  18  11.12 

0.514 

11  20  42.0 

2.96 

20    2  25.4 

10  18  19.37 

0.513 

1 1  20  34.9 

2.96 

91 

10  18  23.50 

0.518 

11  19  30.6 

299 

21     2  21.7 

10  18  24.73 

0.517 

11  19  23.6 

2.98 

22 

10  18  35.9H 

0.522 

11  18  18.6 

3.01 

22    2  18.0 

10  18  37.18 

0.521 

11  18  11.7 

3.01 

23 

10  18  48.55 

0.526 

11  17    6.1 

3.03 

23    2  14.2 

10  18  49.72 

0.525 

11   16  59.3 

3.03 

24 

10  19    1.21 

0.530 

11  15  53.1 

3.05 

24    2  10.5 

10  19    2.36 

0.529 

11  15  46.4 

3.05' 

25 

10  19  13.96 

0.533 

11  14  39.5 

3.07 

25    2    6.8 

10  19  15.09 

0  532 

11  14  33.1 

3.07 

26 

10  19  26.80 

0^37 

11  13  25.5 

3.10 

26    2    3.1 

10  19  27.90 

0.536 

11  13  19.2 

3.09 1 

27 

10  19  39.72 

0.540 

11  12  11.0 

3.11 

27    1  59.3 

10  19  40.79 

0.539 

11  12    4.8 

3.11 

28 

10  19  52.72 

0.643 

U  10  56.0 

3.13 

28    1  55.6 

10  19  53.76 

0.542 

11  10  50.0 

3.13 

29 

10  20    5.79 

0.547 

11     9  40.6 

3.15 

29    1  51.9 

10  20    6.81 

0.545 

1 1     9  34.7 

3.15 

30 

10  20  18.94 

0.550 

11     8  24.7 

3.17 

30     1  48.2 

10  20  19.93 

0.549 

11     8  19.0 

3.17, 

31 

10  20  32.17 

0.553 

11     7    8.4 

3.19 

31     1  44.5 

10  20  33.13 

0.552 

11     7    2.8 

3.18 

Auff.  1 

10  20  45.47 

0.556 

11     5  51.7 

3.20 

1     1  40.8 

10  20  46.40 

0.555 

11    5  46.3 

3.19 

2 

10  20  5883 

0.559 

11     4  34.6 

3.22 

2    1  37.0 

10  20  59.73 

0.557 

11     4  29.4 

3.21  ; 

3 

10  21  12.26 

0.561 

11    3  17.1 

3.23 

3    1  33.3 

10  21  13.14 

0.560 

11     3  12.1 

3.23; 

4 

10  21  25.76 

0.563 

11     1  59.3 

3.25 

4    1  29.6 

10  21  26.60 

0.562 

11     1  54.4 

3.24 

5 

10  21  39.32 

0.566 

11     0  41.0 

3.27 

5    1  25.9 

10  21  40.13 

0.564 

1 1     0  36.4 

3.26 

6 

10  21  52.94 

0.568 

10  59  22.4 

3.28 

6    1  22.2 

10  21  53.72 

0.567 

10  59  18.0 

3.27 

7 

10  22    6.61 

0.570 

10  58    3.5 

3.30 

7    1  18.5 

10  22    7.36 

0.569 

10  57  59.2 

3.29 

8 

10  22  20.34 

0.572 

10  56  44.3 

3.31 

8    1  14.8 

10  22  21.05 

0571 

10  56  40.1 

3.30 

9 

10  22  34.12 

0.574 

10  55  24.7 

3.32 

9    1  11.1 

10  22  34.80 

0.574 

10  55  208 

3  31 

10 

10  22  47.95 

0.576 

10  54    4.9 

3.33 

10    1     7.4 

10  22  48.60 

0.575 

10  54     1.1 

3.32 

11 

10  23    1.83 

0.578 

10  52  44.7 

3.35 

11     I     3.7 

10  23    2.44 

0.577 

10  52  41.2 

334 

12 

10  23  15.75 

0.580 

10  51  24.3 

xm 

12    1    0.0 

10  23  16.33 

0.579 

10.51  20.9 

3.35 

13 

10  23  29.72 

0.582 

10  50    3.6 

3.37 

13    0  56.3 

10  23  30.26 

0.581 

10  50    0.4 

3.36 

14 

10  23  43.72 

0.584 

10  48  42.7 

3.37 

14    0  52.6 

10  23  44.23 

0.582 

10  48  39.7 

3.37, 

15 

10  23  57.76 

0.585 

10  47  21.6 

3.38 

15    0  48.9 

10  23  58.23 

0.584 

10  47  18.8 

3.37 

16 

10  24  11.83 

0.587 

10  46    0.3 

3.39 

16    0  45.2 

10  24  12.27 

0.585 

10  45  57.7 

3.38 

17 

10  24  25.94 

0.588 

10  44  38.7 

340 

17    0  41.5 

10  24  26.34 

0.586 

10  44  36.4 

3.39 

18 

10  24  40.07 

0.589 

10  43  17.1 

3.41 

18    0  37.8 

10  24  40.44 

0.587 

10  43  14.9 

3.40 

19 

10  24  54.22 

0.590 

10  41  55.2 

3.41 

19    0  34.1 

10  24  54.56 

0.588 

10  41  53.3 

3.40, 

20 

10  25    8.40 

0.591 

10  40  33.3 

3.42 

20    0  30.4 

10  25    8.70 

0.589 

10  40  31.5 

3.41 

21 

to  25  22.60 

0.592 

10  39  11.2 

3.42 

21    0  26.7 

10  25  22.86 

0.590 

10  39    9.7 

3.41 

22 

10  25  36.81 

0.592 

10  37  49.0 

3.43 

22    0  23.0 

10  25  37.04 

0.591 

10  37  47.7 

3.42 

23 

10  25  51.04 

0.593 

10  36  26.7 

3.43 

23    0  19.3 

10  25  51.23 

0.591 

10  36  25.6 

3.42 

24 

10  26    5.28 

0.593 

.  10  35    4.4 

3.43 

24    0  15.6 

10  26    5.44 

0.591 

10  35    35 

3.42 

' 

25 

10  26  19.53 

0.593 

10  33  42.1 

3.43 

25    0  11.9 

10  26  19.65 

0.592 

10  33  41.4 

3.43' 

1 

26 

10  26  33.79 

0.594 

10  32  19.6 

3.44 

26    0    8.2 

10  26  33i^ 

0.592 

10  32  19.1 

3.43' 

27 

10  26  48.04 

0.594 

10  30  57.1 

3.44 

27    0    4.5 

10  26  48.09 

0.592 

10  30  56.9 

3.43 

28 

10  27    2.30 

0.594 

10  29  34.6 

3.44 

28    0    0.8 
28  23  57.1 

10  27    2.31 
10  27  16.53 

0.592 
0.592 

10  29  34.6 
10  28  12.4 

3.43 
3.43 

29 

10  27  16.55 

0.593 

10  28  12.2 

3.44 

29  23  53.4 

10  27  30.74 

0.592 

10  26  50.1 

3.43 

30 

10  27  30.80 

0.593 

10  26  49.7 

3.44 

30  23  49.7 

10  27  44.95 

0.591 

10  25  27.9 

3.43 

1 

31 

10  27  45.05 

40.593 

■f  10  25  27.3 

-3.44 

31  23  46.0 

10  27  59.14 

f0.591 

+10  24    5.7 

-3.42 
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Date. 
1879. 

EOK  WASmKaTON  MBAK  NOON. 

70B  KSBIDIAK  TRANSIT. 

Apparent 

Bight 
Asoension. 

• 

DilEfor 
1  hoar. 

Apparent 
DeeunaUon. 

Diffifor 
Ihonr. 

Meon  Time 
of  Transit 

Apparent 

^ght 
Ascension. 

Diftfor 
Ih.  of 
Long. 

Apparent 
Declination. 

DiCfor 

Ihoarof 

Long. 

Sept.  1 
2 

h    m     8 
10  27  59.28 

+0.592 

+10  24    4".9 

// 
-3.43 

d    h     m 
1  23  42.3 

h    ra     B 
10  28  13.32 

+o'590 

+10  22  43.6 

-^2 

10  28  13.50 

0.592 

10  22  42.5 

3.43 

2  23  38.7 

10  28  27.49 

0.590 

10  21  21.5 

3.42 

3 

10  28  27.70 

0.591 

10  21  20.3 

3.42 

3  23  35.0 

10  28  41.65 

0.589 

10  19  59.6 

3.41 

4 

10  28  41.89 

0.590 

10  19  58.2 

3.42 

4  23  31.3 

10  28  55.78 

0.588 

10  18  37.8 

3.41 

5 

10  28  56.06 

0.589 

10  18  36.1 

3.42 

5  23  27.6 

10  29    9.89 

0.587 

10  17  16.0 

3.40 

6 

10  29  10.21 

0.589 

to  17  14.2 

3.41 

6  23  23.9 

10  29  23.97 

0.586 

10  15  544 

3.40 

7 

10  29  24.33 

0.588 

10  15  52.4 

3.41 

7  23  20.2 

10  29  38.03 

0.585 

10  14  33.0 

3.39 

B 

10  29  38.42 

0.586 

10  14  30.8 

3.40 

8  23  16.5 

10  29  52.06 

0.584 

10  13  11.7 

3.38 

9 

10  29  52.49 

0.585 

10  13    9.3 

3.39 

9  23  12.8 

10  30    6.06 

0.582 

10  11  50.6 

3.37 

10 

10  30    6.52 

0.584 

10  11  48.0 

3.38 

10  23    9.1 

10  30  20.02 

0.580 

10  10  29.7 

3.37 

1] 

10  30  20.52 

0.582 

10  10  26.8 

3.37 

11  23    5.4 

10  30  33.95 

0.579 

10    9    9.0 

3.36 

le 

10  30  34.47 

0.580 

10    9    6.0 

3.36 

12  23    17 

10  30  47.83 

0.577 

10    7  48^ 

3.35 

13 

10  30  48.39 

0.578 

10    7  45.3 

3.35 

13  22  58.0 

10  31     1.67 

0.575 

10    6  28.4 

3.34 

14 

10  31    2.26 

0.577 

10    6  24.9 

3.34 

14  22  54.3 

10  31  15.46 

0.573 

10    5    8.4 

3.33 

15 

10  31  16.09 

0.575 

10    5    4.8 

3.33 

15  22  50.6 

10  31  29.20 

0.671 

10    3  48.8 

3.31 

16 

10  31  29.86 

0.572 

10    3  44.9 

3.32 

16  22  46.9 

10  31  42.88 

0.569 

10    3  29.4 

3.30 

17 

10  31  43.58 

0.570 

10    2  25.4 

3.31 

17  22  43.2 

10  31  56.51 

0.566 

10    I  10.5 

3.89 

18 

10  31  57.24 

0.568 

10    1    6.2 

3.29 

18  22  39.5 

10  32  10.09 

0.564 

9  59  51.7 

3.27 

19 

10  32  10.85 

0.565 

9  59  47.4 

3.28 

19  22  35.8 

10  32  23.60 

0.561 

9  58  33.4 

3J35 

20 

10  32  24.40 

0.562 

9  58  28.8 

3.26 

20  22  32.0 

10  32  37.05 

0.559 

9  57  15.5 

3iS4 

21 

10  32  37.88 

0.560 

9  57  10.7 

3.25 

21  22  28.3 

10  33  50.43 

0.557 

9  55  57.9 

3.23 

22 

10  32  51.29 

0.558 

9  55  53.0 

3.23 

22  22  24.6 

10  33    3.75 

0.654 

9  54  40£ 

3J20 

23 

10  33    4.63 

0.555 

9  54  35.7 

3.21 

23  22  20.9 

10  33  16.99 

0.550 

9  53  24.1 

3.19 

24 

10  33  17.90 

0.552 

9  53  18.8 

3.19 

24  22  17.2 

10  33  30.15 

0.647 

9  53    7.8 

3.17 

25 

10  33  31.09 

0.549 

9  52    2.3 

3.18 

25  22  13.5 

10  33  43.24 

0.544 

9  50  51.9 

3.15 

26 

10  33  44.21 

0.545 

9  50  46.3 

3.16 

26  22    9.8 

10  33  56.35 

0.541 

9  49  365 

3.13 

27 

10  33  57.25 

0.542 

9  49  30.8 

3.14 

27  22    6.1 

10  34    9.18 

0.637 

9  48  21.7 

3.11 

28 

10  34  10.21 

0.538 

9  48  157 

3.12 

28  22    2.4 

10  34  23.03 

0.534 

9  47    75 

3.09 

29 

10  34  23.08 

0.534 

9  47    1.2 

3.10 

29  21  58.6 

10  34  34.78 

0.530 

9  45  53.4 

3.07 

30 

10  34  35.86 

0.531 

9  45  47.2 

3.07 

30  21  54.9 

10  34  47.45 

0.526 

9  44  40.0 

3.05 

Oct.    1 

10  34  48.55 

0.527 

9  44  33.6 

3.05 

1  21  51.2 

10  35    0.03 

0.522 

9  43  27i2 

3.03 

2 

10  35    1.15 

0.523 

9  43  20.7 

3.03 

2  21  47.5 

10  35  12.51 

0.518 

9  43  14.9 

3.00 

3 

10  35  13.66 

0.519 

9  42    8.3 

3.00 

3  21  43.8 

10  35  24.90 

0.514 

9  41     3.2 

8.97 

4 

10  35  26.07 

0.515 

9  40  56.4 

2.98 

4  21  40.0 

10  35  37.19 

0.510 

9  39  58.1 

2.95 

5 

10  35  38.38 

0.511 

9  39  45.2 

2.96 

5  21  36.3 

10  35  49.38 

0.506 

9  38  41.5 

2.93 

6 

10  35  50.59 

0.507 

9  38  34.5 

2.93 

6  21  32.6 

10  36    1.46 

0.501 

9  37  31.6 

3.90 

7 

10  36    2.69 

0.502 

9  37  24.5 

2.90 

7  21  28.8 

10  36  13.44 

0.497 

9  36  23.3 

8i37 

8 

10  36  14.69 

0.497 

9  36  15.1 

2.88 

8  21  25.1 

10  36  25.31 

0.492 

9  35  13.7 

3.84 

9 

10  36  26.58 

0.493 

9  35    6.4 

2.85 

9  21  21.3 

10  36  37.06 

0.487 

9  34    5.8 

2.83 

10 

10  36  38.35 

0.489 

9  33  58.3 

2.82 

10  21  17.6 

10  36  48.70 

0.482 

9  33  58.5 

2.79 

11 

10  36  50.01 

0.483 

9  33  50.9 

279 

11  21  13.9 

10  37    0.22 

0.477 

9  31  51.9 

3-76 

12 

10  37    1.55 

0.478 

9  31  44.3 

2.76 

12  21  10.1 

10  37  11.63 

0.472 

9  30  46.1 

2.73 

13 

10  37  12.97 

0.473 

9  30  38.3 

2.73 

13  21    6.4 

10  37  22.91 

0.467 

9  29  41.0 

2.70 

14 

10  37  24.27 

0.468 

9  29  33.1 

2.70 

14  21     2.6 

10  37  34.07 

0.462 

9  28  36.5 

2.67 

15 

10  37  35.44 

0.462 

9  28  28.6 

2.67 

15  20  58.9 

10  37  45.10 

0.457 

9  27  33.9 

2.63 

16 

10  37  46.48 

0.457 

9  27  25.0 

2.64 

16  20  55.1 

10  37  56.00 

0.451 

9  26  30.1 

3.60 

17 

10  37  57.39 

0.451 

9  26  22.1 

2.60 

17  20  51.4 

10  38    6.75 

0.445 

9  25  28.1 

2.57 

18 

10  38    8.16 

0.445 

9  25  20.0 

2.57 

18  20  47.6 

10  38  17.39 

0.439 

9  24  26.9 

2.53 

19 

10  38  18.80 

0.440 

9  24  187 

2.54 

19  20  43.9 

10  38  27.88 

0.434 

9  23  26.5 

2.50 

20 

10  38  29.30 

0.435 

9  23  18.3 

2.50 

20  20  40.1 

10  38  38.23 

0.429 

9  22  26.9 

2.46 

121 

10  38  39.66 

0.429 

9  22  18.7 

2.46 

21  20  36.3 

10  38  48.44 

0.423 

9  21  28.8 

2.43 

22 

10  38  49.88 

0.423 

9  21  20.0 

2.43 

22  20  32.6 

10  38  58.50 

0.417 

9  20  30.4 

2.39 

23 

10  38  59.95 

0.417 

9  20  22.1 

2.39 

23  20  28.8 

10  39    8.42 

0.410 

9  19  33.5 

235 

24 

10  39    9.87 

0.410 

9  19  25.2 

2.35 

24  20  25.0 

10  39  18.19 

0.404 

9  18  37.4 

8.33 

25 

10  39  19.64 

0.404 

9  18  29.1 

2.32 

25  20  21.3 

10  39  27.81 

0.398 

9  17  42J2 

8J28 

26 

10  31)  29.26 

0.398 

9  17  33.9 

2.28 

26  20  17.5 

10  39  37.28 

0.391 

9  16  48.0 

2.24 

27 

10  39  38.73 

0.391 

9  16  39.6 

2.24 

27  20  13.7 

10  39  46.59 

0.385 

9  15  54.7 

8J20 

28 

10  39  48.04 

0.385 

9  15  46.4 

2.20 

28  20    9.9 

10  39  55.74 

0.378 

9  15    2.3 

2.16 

29 

10  39  57.19 

0.378 

9  14  54.0 

2.16 

29  20    6.2 

10  40    4.74 

0.371 

9  14  10.9 

2.12 

30 

10  40    6.19 

0.371 

9  14    27 

2.12 

30  20    2.4 

10  40  13.57 

0.365 

9  13  20.5 

3.08 

31 

10  40  15.02 

+0.364 

+  9  13  12.2 

-2.08 

31  19  58.6 

10  40  22.34 

+0.358 

+  9  13  31.0 

-3.04 
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Bate. 
1679. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Anporent 

Right 
AaoeDslon. 

Diftfor 
1  hoar. 

Apparent 
Deolination. 

Diftfur 
1  hoar. 

He»n  Time 
of  Transit 

Apparont 

Rifrht 
AeoeoBion. 

Diff.for 
1  h.  of 
Long. 

Apparent 
DoclinntioiL 

O          1         II 

DiflF.  for 
1  Iiotirof 

•  LOD  J. 

h    m     8 

s 

O          t         tl 

II 

(1     h     m 

h      ID       M 

8 

II      ' 

Not.  ] 

10  40  23j69 

+  0.357 

4  9  12  22.8 

-  2.04 

1   19  54.8 

10  40  30.75 

•f  0.351 

•1-  9  1 1  42.6 

-  2.00 ; 

2 

10  40  32.19 

0.350 

9  11  34.4 

2.00 

2  19  51.0 

10  40  39.09 

0.344 

9  10  55.2 

i.m 

3 

10  40  40.52 

0.343 

9  10  47.0 

1.95 

3  19  47.2 

10  40  47.27 

0,337 

9  10    8.7 

1.92 

4 

10  40  48j69 

0.336 

9  10    0.6 

1.91 

4  19  43.4 

10  40  55.27 

0.329 

9    9  23.3 

1.87 

5 

10  40  56.68 

0.329 

9    9  15.3 

1.87 

5  19  39.6 

10  41     3.10 

0.322 

9    8  38.9 

1.83 

6 

10  41    4.50 

0.322 

9    8  31.0 

1.82 

6  19  35.8 

10  41   10.76 

0.315 

9    7  55.6 

1.78 

7 

10  41  12.14 

0.315 

9    7  47.8 

1.78 

7  19  32.0 

10  41  18i33 

0.308 

9    7  13.4 

1.74 

8 

10  41  19.61 

0.308 

9    7    5.6 

1.73 

8  19  28.2 

10  41  25.53 

0.301 

9    6  32.2 

1.69 

9 

10  41  26.89 

0.300 

9    6  24.6 

1.69 

9  19  24.4 

10  41  32.65 

0,293 

9    5  52.2 

1.65 

10 

10  41  33.91» 

0.292 

9    5  44.6 

1.64 

10  19  20.5 

10  41  39.58 

0.285 

9    5  13.2 

1.60 

11 

10  41  40.91 

0.284 

9    5    5.8 

1.59 

11  19  16.7 

10  41  46.33 

0,278 

9    4  35.4 

1.55 

12 

10  41  47.64 

0.277 

9    4  28.1 

1.55 

12  19  12.9 

10  41  52.90 

0.270 

9    3  58.7 

1.51 

13 

10  41  54.19 

0.269 

9    3  51.5 

1.50 

13  19    9.1 

10  41  59.28 

0.262 

9    3  23.1 

1.46 

14 

10  42    0.55 

0.261 

9    3  16.1 

1.45 

14  19    5.2 

10  42    5.46 

0.254 

9    2  48.7 

1.41 

15 

10  42    6.71 

0.253 

9    2  41.8 

1.40 

15  19    1.4 

10  42  11.45 

0.245 

9    2  15.5 

1.36 

16 

10  42  12.68 

0.244 

9    2    8.7 

1.35 

16  18  57.6 

10  42  17.25 

0.237 

9    1  43.4 

1.31 

17 

10  42  J  8.45 

0.236 

9    1  36.8 

1.30 

17  18  53.7 

10  42  22.86 

0.229 

9     1  12.5 

1.26 

18 

10  42  24.03 

0.228 

9    1    6.1 

1.26 

18  18  49.9 

10  42  28i27 

0.221 

9    0  42.8 

1.21 

19 

10  42  29.42 

0.220 

9    0  36.5 

1.21 

19  18  46.0 

10  42  33.40 

0.213 

9    0  14.3 

1.16 

20 

10  42  34.60 

0.211 

9    0    8J2 

1.15 

20  18  42.2 

10  42  38.50 

0.204 

8  59  47.0 

1.11 

21 

10  42  39.59 

0.203 

8  59  41.1 

1.10 

21  18  38.3 

10  42  43.32 

0.196 

8  59  20.8 

1.06 

22 

10  42  44.37 

0.195 

8  59  15.2 

1.05 

22  18  34.5 

10  42  47.94 

0.188 

8  58  56.9 

1.01 

23 

10  42  48.96 

0.186 

8  58  50.5 

1.00 

23  18  30.6 

10  42  52.36 

0.180 

8  58  32.2 

0.96 

24 

10  42  53.34 

0.178 

8  58  27.0 

0.95 

24  18  26.8 

10  42  56.57 

0.172 

8  58    9.7 

0.91 

25 

10  42  57.52 

0.170 

8  58    4.7 

0.90 

25  18  22.9 

10  43    0.58 

0.163 

8  57  48.5 

0.86 

26 

10  43    1.49 

0.161 

8  57  43.7 

0.85 

26  18  19.0 

10  43    4.39 

0.154 

8  57  28.4 

0.81 

27 

10  43    5.26 

0.153 

8  57  23.9 

0.80 

27  18  15.2 

10  43    7.99 

0.146 
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0.241 

13  37    8.9 

1.01 

28  20    9.3 

2  38  25.10 

0JJ37 

13  37  29  1 

0.99 

29 

2  38  26J01 

0.237 

13  37  32.9 

0.99 

29  20    5.5 

2  38  30.74 

0.2:)3 

13  37  52.6 

0.971 

30 

2  38  31.65 

0.233 

13  37  56.4 

0.97 

30  20     1.7 

2  38  36i28 

0.229 

13  38  15.6 

0.95 

31 

2  38  37.19 

+0.229 

+13  38  19.3 

+0.94 

31  19  57.8 

2  38  41.72 

+0.225 

+13  :»  38.0 

+0.92' 

' 
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Date. 
1879« 

FOB  WASHIKGTON  MEAX  NOON. 

FOB  MERIDIAN  TBANSIT. 

Apparent 
Asoonslon. 

Dlltfor 
1  hour. 

Apparent 
Dticliuation. 

DiiKfor 
Ihoar. 

Mean  Time 
of  Transit. 

Apparent 

Itigfat 
Asoension. 

BifiCfor 
1  h.of 
Long. 

Apparent 
Declination. 

Diff.for 

1  hour  of, 
Long. 

h    m     8 

B 

0         /         f/ 

/f 

d     h    m 

h    111     B 

8 

+r5  -38  38!o 

/'    ! 

Jqly   1 

2  38  37.19 

40ift>9 

•».13  38  19.3 

^.94 

1   19  57.8 

2  38  41.72 

+0.225 

+0.92  i 

2 

2  38  42.63 

0i>25 

13  38  41.7 

0.92 

2  19  54.0 

2  38  47.06 

0.220 

13  38  59.9 

0.90 

3 

2  38  47.07 

0.220 

13  39    3.6 

0.90 

3  19  50.1 

2  38  52.30 

0.216 

13  39  21.3 

0.88 

4 

2  38  53.20 

0.2J6 

13  39  24.9 

0.88 

4  19  46.3 

2  38  57.43 

0.212 

13  3fJ  42.1 

0.861 

5 

2  38  58.33 

0.212 

13  39  45.7 

0.86 

5  19  42.4 

2  39    2.46 

0.207 

13  40    2.4 

0.84 

6 

2  39    3.36 

0.^07 

13  40    6.0 

0.83 

6  19  38.6 

2  39    7.39 

0.203 

13  40  22.2 

0.81 

7 

2  39    8.28 

01203 

13  40  25.7 

0.81 

7  19  34.7 

2  39  12.21 

0.198 

13  40  41.5 

0.79 

8 

2  39  13.09 

0.198 

13  40  44.9 

0.79 

8  19  30.9 

2  39  16.91 

0.194 

13  41    0i2 

0.77 

9 

2  39  17.78 

0.193 

13  41     3.6 

0.77 

9  19  27.0 

2  39  21.50 

♦   0.189 

13  41  16.4 

0.75 

10 

2  39  22.36 

0.189 

13  41  21.7 

0.74 

10  19  23.2 

2  39  25.98 

0.185 

13  41  36.0 

0.72 

11 

2  39  26.83 

0.184 

13  41  39.3 

0.72 

11  19  19.4 

2  39  30.36 

0.180 

13  41  53.0 

0.70 

12 

2  39  31.20 

0.180 

13  41  56.3 

0.70 

12  19  15.5 

2  39  34.62 

0.175 

13  42    9.5 

0.68 

13 

2  39  35.46 

0.175 

13  42  12.7 

0.67 

13  19  11.6 

2  39  38.76 

0.170 

13  42  254 

0.65 

14 

2  39  39.59 

0.170 

13  42  28,5 

0.65 

14  19    7.7 

2  39  42.79 

0.166 

13  42  40.7 

0.63 

15 

2  39  43.60 

0.165 

13  42  43.8 

0.63 

15  19    3.9 

2  39  46.71 

0.161 

13  42  55.5 

0.60 

16 

2  39  47.50 

0.160 

13  42  58.5 

0.60 

16  19    0.0 

2  39  50^2 

0.156 

13  43    9.7 

0.58 

17 

2  39  51.30 

0.156 

13  43  12.6 

0.58 

17  18  56.1 

2  39  54.21 

0.151 

13  43  23.4 

0.56 

18 

2  39  54.98 

0.151 

13  43  26.2 

0.55 

18  18  52.3 

2  39  57.78 

0.146 

13  43  36.5 

0.53 

19 

2  39  58.53 

0.145 

13  43  39J<> 

0.53 

19  18  48.4 

2  40    1.22 

0.141 

13  43  49.0 

0.51 

ao 

2  40    1.95 

0.140 

13  43  51.6 

0.50 

20  18  44.5 

2  40    4M 

0.136 

13  44    0.9 

0.48 

21 

2  40    5.25 

0.135 

13  44    3.4 

0.48 

21   18  40.7 

2  40    7.75 

0.131 

13  44  12.2 

0.46 

22 

2  40    8.44 

0.130 

13  44  14.6 

0.46 

22  18  36.8 

2  40  10.83 

0.126 

13  44  23.0 

0.44 

23 

2  40  11.51 

0.125 

13  44  25.3 

0.43 

23  18  32.9 

2  40  18.79 

0.121 

13  44  33.1 

0.41 

24 

2  40  14.45 

0.120 

13  44  35.3 

0.40 

24  18  29.0 

2  40  16.63 

0.116 

13  44  42.6 

0.39 

25 

2  40  17Ji7 

0.115 

13  44  44.7 

o.:i8 

25  18  25.1 

2  40  19.36 

0.111 

13  44  51.5 

0.36 

26 

2  40  19.97 

0.110 

13  44  53.5 

0.35 

26  18  21.2 

2  40  21.96 

0.106 

13  44  59.9 

0.34 

27 

2  40  22.55 

0.105 

13  45     1.8 

0.33 

27  Id  17,3 

2  40  24.43 

O.IOO 

13  45    7.7 

0.31 

28 

2  40  25.00 

0.099 

13  45    9.5 

0.31 

28  18  13.4 

2  40  26.77 

0.095 

13  45  15.0 

0.29 

29 

2  40  27.32 

0.094 

13  45  16.6 

0.28 

29  18    9.5 

2  40  28  99 

0.090 

13  45  21.6 

0.26 

30 

2  40  29.51 

0.089 

13  45  23.1 

0.26 

30  18    5.7 

2  40  31.08 

0.085 

13  45  27.6 

0.24 

31 

2  40  31.58 

0.084 

13  45  29.0 

0.23 

31  18     1.8 

2  40  33.05 

0.079 

13  45  33.0 

QUI 

Attg.  I 

2  40  33.52 

0.078 

13  45  34.tJ 

0.20 

1    17  57.9 

2  40  34.89 

0.074 

13  45  37.7 

0.19 

2 

2  40  35.33 

0.073 

13  45  :38.8 

0.18 

2  17  54.0 

2  40  36.60 

0.069 

13  45  41.9 

0.16 

3 

2  40  37.02 

0.068 

13  45  42.9 

0.16 

3  17  50.1 

2  40  38.19 

0.064 

13  45  45.6 

0.14 

4 

2  40  38.58 

0.062 

13  45  4B.4 

013 

4  17  46.2 

2  40  39.65 

0.058 

13  45  48.6 

0.11 

5 

2  40  40.01 

0.057 

13  45  49.3 

0.11 

5  17  42.3 

2  40  40.98 

0.053 

13  45  51.0 

0.09 

6 

2  40  41.31 

0.051 

13  45  51.5 

0.08 

6  17  38.3 

2  40  42.18 

0.048 

13  45  52.7 

0.06 

7 

2  40  42.48 

0.046 

13  45  53.1 

0.06 

7  17  34.4 

2  40  43i^ 

0.043 

13  45  53.9 

0.04 

8 

2  40  43.53 

0.041 

13  45  54.1 

0.03 

8  17  30.5 

2  40  44.21 

0.037 

13  45  54.5 

+0.01 

9 

2  40  44.44 

0.035 

13  45  54.6 

+0.01 

9  17  26.6 

2  40  45.03 

0.031 

13  45  54.6 

-0.01 

10 

2  40  45J22 

0.030 

13  45  54.5 

-0.02 

10  17  22.7 

2  40  45.71 

0.026 

13  45  54.0 

0.04 

11 

2  40  45.87 

0.024 

13  45  53.7 

0.05 

11   17  18.7 

2  40  46.26 

0.021 

13  45  52.7 

0.06 

12 

2  40  46.39 

0.019 

13  45  52.3 

0.07 

12  17  14.8 

2  40  46.69 

0.015 

13-45  50.9 

0.09 

13 

2  40  46.79 

0.014 

13  45  50.3 

0.09 

13  17  10.9 

2  40  46.99 

0.010 

13  45  48.6 

0.11 

14 

2  40  47.06 

0.008 

13  45  47.8 

0.12 

14  17    7.0 

2  40  47.16 

+0.005 

13  45  45.6 

0.14 

15 

2  40  47.19 

^.003 

13  45  44.6 

0.15 

15  17    3.1 

2  40  47.21 

0,000 

13  45  42.0 

0.16 

16 

2  40  47.20 

-^.002 

13  45  40.8 

0.17 

16  16  59.1 

2  40  47.13 

-O.006 

13  45  37.8 

0.19 

17 

2  40  47.08 

0.008 

13  45  36.5 

0.19 

17  16  55.2 

2  40  46.92 

0.012 

13  45  33.0 

0.21 

18 

2  40  46.83 

O.Oi:i 

13  45  31.5 

0.22 

18  16  51.3 

2  40  46.57 

0.017 

13  45  27.6 

0.24 

19 

2  40  46.44 

0.019 

13  45  25.9 

0.25 

19  16  47.3 

2  40  46.10 

0.023 

13  45  21.6 

0.26 

20 

2  40  45.93 

0.024 

13  45  19.7 

0.27 

20  16  43.4 

2  40  45.50 

0.028 

13  45  15.1 

0.28 

21 

2  40  45.29 

0.029 

13  45  13.0 

0.29 

21  16  39.4 

2  40  44.77 

0.033 

13  45    8.0 

0.31 

22 

2  40  44.52 

0.035 

13  45    5.7 

0  32 

22  16  35.5 

2  40  43.91 

0.038 

13  45    0.3 

0.33 

23 

2  40  43.62 

0.040 

13  44  57.8 

0.:m 

23  16  31.5 

2  40  42.93 

0.043 

13  44  52.0 

0.36 

24 

2  40  42.60 

0.045 

13  44  49.3 

0.37 

24  16  27.6 

2  40  41.83 

0.049 

13  44  43.2 

0.38 

25 

2  40  41.45 

0.050 

13  44  40.3 

0.39 

25  16  23.6 

2  40  40.60 

0.054 

13  44  33.8 

0.40 

26 

2  40  40.18 

0.056 

13  44  30.7 

0.41 

26  16  19.7 

2  40  39.24 

0.059 

13  44  23.8 

0.43 

27 

2  40  38.78 

0.061 

13  44  20.5 

0.44 

27  16  15.7 

2  40  37.76 

0.064 

13  44  13.2 

0.45 

38 

2  40  37AJ5 

0.066 

13  44     9.7 

0.46 

28  16  11.7 

2  40  36.15 

0.060 

13  44    2.1 

0.48 

29 

2  40  35.60 

0.071 

13  43  58.3 

0.49 

29  16    7.8 

2  40  34.42 

0.075 

13  43  50.4 

0.50 , 

30 

2  40  33.82 

0.077 

13  43  46.4 

0.51 

30  16    3.8 

2  40  32.56 

0.080 

13  43  38.2 

0.52! 

31 

2  40  31.92 

-0.082 

+13  43  34.0 

-0.53 

31   15  599 

2  40  30.58 

-0.085 

+13  43  25.4 

-0.54; 
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Date. 
1879. 

FOB  WASUUIOTON  MEAN  NOON. 

FOR  HEBIDIAK  TBANBIT. 

ADparoDt 

lUgbt 
Asoension. 

mfLfoT 

Ihoar. 

Apparent 
Decimation. 

DlAfor 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

leSght 
Afloennion. 

DifElfor 
lb.  of 
Long. 

Apparent 
Deounation. 

BULfor 
Ihonr  of 
Long.  1 

h    m     B 

8 

O         /        // 

II 

d    h    m 

li    m     8 

8 

O         1        II 

II      ' 

Sept.  1 

2  40  29.89 

-0.087 

+13  43  21.0 

-0.55 

1  15  55.9 

2  40  28.48 

-0.090 

+13  43  12.1 

-056 

2 

2  40  27.74 

0.092 

13  43    7.5 

0.57 

2  15  51.9 

2  40  26.25 

0.095 

13  42  58.3 

0.59. 

3 

2  40  25.47 

0.097 

13  42  53.5 

0.60 

3  15  48.0 

2  40  23.90 

O.IOO 

13  42  44.0 

0.61, 

4 

2  40  23.07 

0.102 

13  42  38.9 

0.6^ 

4  15  44.0 

2  40  21-44 

0.105 

13  42  29.1 

0.63 

5 

2  40  20.56 

0.107 

13  42  23.8 

0.64 

5  15  40.0 

2  40  18.86 

0.110 

13  42  13.7 

0.65 

6 

2  40  17if4 

0.112 

13  42    8.2 

0.66 

6  15  36.0 

2  40  16.17 

0.115 

13  41  57.7 

om 

7 

2  40  15i») 

0.117 

13  41  52.0 

0.69 

7  15  32.1 

S»  40  13.36 

0.120 

13  41  41.3 

0.70 

B 

2  40  12.34 

0.122 

13  41  35.3 

0.71 

8  15  28.1 

2  40  10.43 

0.124 

13  41  24.4 

0.72 

9 

2  40    9.36 

0.126 

13  41  18.2 

0.73 

9  15  24.1 

2  40    7.39 

0.129 

13  41    7.0 

0.74 

10 

2  40    6iJ7 

0.131 

13  41     0.6 

0.75 

10  15  20.1 

2  40    4i23 

0.134 

13  40  49.1 

0.76 

11 

2  40    3.06 

0.136 

19  40  42.4 

0.78 

11  15  16.1 

2  40    0.96 

0.139 

13  40  30.7 

0.78 

12 

2  39  59.74 

0.141 

13  40  23.8 

0.79 

12  15  12.2 

2  39  57.58 

0.143 

13  40  11.8 

0.80 ! 

13 

2  39  56.31 

0.145 

13  40    4.7 

0.81 

13  15    8.2 

2  39  54.09 

0.147 

13  39  52.5 

Oiii! 

14 

2  39  52.77 

0.150 

13  39  45.2 

0.82 

14  15    m 

2  39  50.50 

0.152 

13  39  32.8 

0.83; 

15 

2  39  49.13 

0154 

13  39  25.3 

0.84 

15  15    0.2 

2  39  46.80 

0.157 

13  39  12.7 

0.85 

16 

2  39  45.38 

0.158 

13  39    5.0 

0.86 

16  14  56.2 

2  39  42.99 

0.161 

13  38  52.1 

0iJ7 

17 

2  39  41.53 

0.162 

13  38  44i2 

0.88 

17  14  52Ji2 

2  39  39.07 

0.165 

13  38  30.9 

0.89 

18 

2  39  37.56 

0.168 

13  38  22.8 

0.90 

18  14  48.2 

2  39  35.05 

0.170 

13  38    9.3 

0.91 

19 

2  39  33.49 

0.172 

13  38    0.9 

0.92 

19  14  44.2 

2  39  30.93 

0.174 

13  37  47.2 

0.93 

20 

2  39  29.32 

0.176 

13  37  38.6 

0.94 

20  14  40i3 

2  39  26.71 

0.178 

13  37  24.7 

0.&>5 

21 

2  39  25.05 

0.180 

13  37  15.9 

0.96 

21  14  36.2 

2  39  22.39 

0.182 

13  37    1.7 

0.96 

22 

2  39  20.69 

0.184 

13  36  52.7 

0.97 

22  14  32i2 

2  39  17.98 

0.186 

13  36  38.4 

0.98 

23 

2  39  16.23 

0.188 

13  36  292 

0.99 

23  14  28Ji2 

2  39  13.48 

0.190 

13  36  14.8 

0.99 

24 

2  39  11.67 

0.192 

13  36    5.4 

1.00 

24  14  24.2 

2  39    8.88 

0.194 

13  35  50.8 

1.01 

25 

2  39    7.02 

0.195 

13  35  41.1 

1.02 

25  14  20.2 

2  39    4.19 

0.197 

13  35  26.3 

1.03 

26 

2  39    2i» 

0.199 

13  35  16.3 

1.04 

26  14  16.2 

2  38  59.41 

0.201 

13  35    1.3 

1.05 

27 

2  38  57.46 

0.203 

13  34  51.1 

1.06 

27  14  12.2 

2  38  54.55 

0.204 

13  34  36.0 

1.06 

28 

2  38  52.55 

0.206 

13  34  25.5 

1.07 

28  14     8.2 

2  38  49.60 

0.208 

13  34  10.3 

1.08 

29 

2  38  47.65 

0.210 

13  33  59.6 

1.08 

29  14    4.1 

2  38  44.57 

0.211 

13  33  44.3 

1.09 

30 

2  38  42.47 

0.213 

13  33  33.5 

1.10 

30  14    0.1 

2  38  39  45 

0.215 

13  33  18.0 

1.10 

Oct.    1 

2  38  37.31 

0.217 

13  33    7.1 

1.11 

1  13  56.1 

2  38  34  25 

0.218 

13  32  51.4 

1.11 

2 

2  38  32.06 

0.220 

13  32  40.3 

1.13 

2  13  52.1 

2  38  28.97 

0.221 

13  32  24.5 

1.13 

3 

2  38  26.73 

0.223 

13  32  13.1 

1.14 

3  13  48.1 

2  38  23.62 

0.224 

13  31  57.2 

1.14 

'  4 

2  38  21.34 

0.226 

13  31  45.6 

1.15 

4  13  44.0 

2  38  18.20 

0.228 

13  31  29.6 

1.15 

5 

2  38  15.87 

0.230 

13  31  17.8 

1.16 

5  13  40.0 

2  38  12.70 

0.231 

13  31     1.8 

1.16 

6 

2  38  10.32 

0.233 

13  30  40.8 

1.17 

6  13  36.0 

2  38    7.13 

0.234 

13  30  33.7 

1.18 

7 

2  38    4.71 

0^235 

13  30  21.5 

1.18 

7  13  32.0 

2  38     1.49 

0.236 

13  30    5.3 

1.19 

8 

2  37  59.03 

0.238 

13  29  52.9 

1.19 

8  13  28.0 

2  37  55.79 

0ii39 

13  29  36.7 

1.20 

9 

2  37  53.28 

0.241 

13  29  24.1 

1.20 

9  13  23.9 

2  37  50.02 

0.242 

13  29    7.8 

1.21 

10 

2  37  47.47 

0.244 

13  28  55.0 

1.22 

10  13  19.9 

2  37  44.19 

0.244 

13  98  38.7 

1.22 

11 

2  37  41.59 

0.246 

13  28  25.7 

1.23 

11  13  15.8 

2  37  38.30 

0.246 

13  28    9.3 

1.23 

12 

2  37  35.66 

0.248 

13  27  56.2 

1.24 

12  13  11.8 

2  37  32.36 

0.249 

13  27  39.7 

liM 

13 

2  37  2967 

0.251 

13  27  26.4 

1.25 

13  13    7.8 

2  37  26.36 

0.251 

13  27    9.9 

1.25 

14 

2  37  23.63 

0.253 

13  26  56.4 

1.25 

14  13    3.8 

2  37  20.31 

0.253 

13  26  39.9 

1.25 

15 

2  37  17.53 

0.255 

13  26  26.3 

1.26 

15  12  59.7 

2  37  14.20 

0.255 

13  26    9JJ 

1.26 

16 

2  37  11.39 

0.257 

13  25  56.0 

1.27 

16  12  55.7 

2  37    8.05 

0.257 

13  25  39.5 

1.27 

17 

2  37    5.20 

0.259 

13  25  25.5 

1.28 

17  12  61.7 

2  37     1 .85 

0.259 

13  25    9.0 

1.27 

18 

2  36  58.97 

0.260 

13  24  54.8 

1.28 

18  12  47.6 

2  36  55.61 

0.261 

13  24  38.4 

1.28 

19 

2  36  52.69 

0.262 

13  24  24.1 

1.28 

19  12  4.).6 

2  36  49.33 

0.263 

13  24    7.7 

1.28 

20 

2  36  46.37 

0.264 

13  23  53.3 

1.29 

20  12  39.5 

2  36  43.01 

0.264 

13  23  36.8 

1J29 

21 

2  36  40.02 

0.265 

13  23  22.3 

1.30 

21  12  35.5 

2  36  36.65 

0.266 

13  23    5.8 

1.30 

22 

2  36  33.63 

0.267 

13  22  51.1 

1.30 

22  12  31.5 

2  36  30.26 

0.267 

13  23  34.7 

1.30 

23 

2  36  27.21 

0^268 

13  22  19.9 

1.30 

23  12  27.4 

2  36  23.85 

0.268 

13  22    3.6 

l.30i 

24 

2  36  20.76 

0.269 

13  21  48.6 

1.30 

24  12  23.4 

2  36  17.41 

0.269 

13  21  32.4 

i.:«>i 

23 

2  36  14.29 

0.270 

13  21  17.3 

1.31 

25  12  19.4 

2  36  10.94 

0.270 

13  21     1.1 

1.31 

26 

2  36    7.80 

0.271 

13  20  45.9 

1.31 

26  12  15.3 

2  36    4.45 

0.271 

13  20  29.7 

1.31  i 

27 

2  36    1.28 

0.272 

13  20  14.4 

1.31 

27  12  11.3 

2  35  57.94 

0.27! 

13  19  58.3 

1.31, 

28 

2  35  54.74 

0.273 

13  19  42.9 

1.31 

28  12    7.2 

2  35  51.42 

0.272 

13  19  26.9 

1.31  I 

29 

2  35  48.19 

0.273 

13  19  11.4 

1.31 

29  12    3.2 

2  35  44.88 

0.273 

13  18  55.4 

1.31 

30 

2  35  41.63 

0.274 

13  18  39.9 

1.31 

30  11  59.1 

2  35  38.33 

0.273 

13  18  24.0 

1.31 

31 

2  35  35.05 

0.274 

13  18    84 

1.31 

31  11  55.1 

2  35  31.77 

0il74 

13  17  52.6 

1.31 1 

32 

2  35  28.47 

-0.274 

+13  17  36.9 

-1.31 

32  11  51.1 

2  35  25.20 

-0.274 

+13  17  21.3 

-1^ 
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Dttfce. 

FOft  WASaXXQTOS  wux  voov. 

Xt)B  MBRmiAK  TEAKBTT. 

A80«DSiOIl. 

Diftfor 
Iboor. 

Apmrent 
DeoUnation. 

DMEfor 

Ihour. 

Hevi  Timo 
of  Transit. 

Apparent 

RiRht 
AaoenBion. 

Dlfr.for 
1  h.of 
Long. 

Avnarent 
Deolmation. 

Difflfor 

Ihoorof 

Long. 

Not.  1 

h    m  ^  8 
2  35  128.47 

-0.2f74 

*1^  17  ^.9 

.  f.31 

d    Ik     m 
1  11  51.1 

h    m     8 
2  35  25.20 

-o'.274 

+l5  ly  2l'.3 

1/ 
-  1.30 

2 

2  35  21.88 

0i«75 

13  17    5.5 

1.31 

2  11  47.0 

2  35  18.63 

0.274 

13  16  50.0 

1.30 

3 

2  35  15.29 

0.275 

13  16  34.1 

1.31 

3  11  43.0 

2  35  12.06 
2  35    5.48 

0.274 

13  16  18.7 

1.30 

4 

2  35    8.69 

0.275 

13  16    2.8 

1.30 

4  11  38.9 

0.274 

13  15  47Ji 

1.30 

5 

2  35    2.10 

0.275 

18  15  31.5 

1.30 

5  11  34.9 

2  34  58.90 

0.274 

13  15  16.4 

1.30 

€ 

2  34  56.51 

0J275 

18  16    0.3 

1.30 

6  11  30.8 

2  34  52.32 

0.274 

18  14  45.3 

1.29 

7 

2  34  48.92 

0.274 

13  14  29.2 

IJZi) 

7  11  26.8 

2  34  45.76 

0.273 

13  14  14.3 

IJ29 

8 

2  34  42.35 

0^874 

18  13  58i 

1.29 

8  11  22.8 

2  34  39iS2 

0.272 

13  13  43.4 

1J28 

9 

2  34  35.79 

0.273 

13  13  27.3 

1.28 

9  ll  18.7 

2  34  32.69 

0.272 

13  13  12.7 

1.28 

10 

2  34  29i25 

0.272 

18  12  56.6 

1.28 

10  11  14.7 

d  34  26.17 

0.271 

13  12  42.1 

ijitr 

11 

2  34  22.72 

0J272 

18  12  26.0 

1JB7 

11  11  10.7 

2  34  19.67 

0.270 

16  12  11.7 

1.26 

l» 

2  34  16.21 

0.271 

18  U  55.5 

1.27 

12  11    6.6 

2  34  13.19 

0.269 

13  11  41.4 

1J26 

13 

2  34    9.73 

0.270 

18  11  25.2 

1.26 

13  11    2.6 

2  34    6.74 

0.268 

13  11  11.3 

1.25 

14 

2  34    3.27 

0.269 

18  10  55.2 

1.25 

H  10  58.5 

2  34    0.31 

0.267 

13  10  41.4 

1J^4 

15 

2  33  5&84 

0ii67 

18  10  25.3 

1.24 

15  10  54.5 

2  33  53.92 

0.266 

13  10  11.7 

1.23 

16 

2  33  60.45 

0.866 

18    9  55.6 

1.23 

16  10  50.5 

0  33  47.56 

0.264 

18    9  42.2 

1J» 

17 

2  33  44.09 

0.264 

18    9  26.1 

1.22 

17  10  46.4 

2  33  41.24 

0.263 

13    9  12.9 
li    8  43.8 

1.22 

IB 

2  33  37.77 

0.263 

18    8  56.9 

li{] 

18  10  42.4 

2  33  34.95 

0.261 

1.21 

19 

2  33  31.48 

0J261 

18    8  27.9 

1.20 

19  lO  38.3 

8  33  28.70 

0.260 

13    8  15.0 

1.19 

90 

2  33  25.24 

0J3d9 

18    i  59.2 

1.19 

20  lO  34.3 

2  33  22.49 

0.258 

13    7  46.6 

1.18 

81 

2  33  19.04 

0J257 

13    7  30.8 

1.18 

21  10  30.2 

2  33  16.33 

0.256 

18    7  18.4 

1.17 

22 

2  33  12.89 

0i255 

18    7    2.7 

1.16 

22  10  26J8 

2  33  lOJiSii 

0.254 

13    6  50.5 

1.16 

23 

2  33    6.79 

0.253 

13    6  34.9 

1.15 

23  10  22i^   2  33    4.15 

24  10  18.2    2  32  58.14 

0.252 

13    6  22.8 

1.15 

24 

2  33    0.74 

'   0.251 

13    6    7.3 

1.14 

0J349 

13    5  55.4 

1.13 

% 

2  32  54.75 

0iS49 

13    5  40.0 

1.13 

25  10  14.1 

2  32  52J9 

Oi247 

13    5  28.4 

1.12 

26 

2  32  48.81 

0JM6 

13    6  18.1 

Ml 

26  10  10.1 

8  32  46.29 

0.245 

13    6    1.7 

1.10 

27 

2  32  42.93 

04244 

13    4  466 

1.10 

27  10    6.1 

2  32  40.45 

0.242 

13  -4  35.4 

1.09 

2B 

2  32  37.11 

0.241 

13    4  20.4 
13    i  54.6 

1.08 

28  10    2.0 

2  32  34.68 

0.239 

l3    4    9.5 

1.07 

29 

2  32  31.36 

0.238 

1.07 

29    9  58.0    2  32  28.97 

0J236 

13    3  43.9 

1.06 

30 

2  32  25.68 

0J235 

13    3  29.1 

1.05 

30    9  54.0    2  32  23.33 

0.234 

13    3  18.7 

1.04 

D#«.  1 

2  32  20.06 

0JI38 

13    3    4.0 

1.04 

1    9  60.0    2  32  17.76 

Oii31 

18    2  53^ 

1.03 

2 

2  32  14.51 

0.229 

13    2  39.3 

1.02 

2    9  46.0    2  32  12.26 

Oi228 

13    2  29.3 

1.01 

3 

2  32    9.04 

0J226 

13    2  15.0 

1.00 

3    9  41.9    2  32    6.83 

0i225 

13    2    5.3 

0.99 

4 

2  3t    3.64 

0.223 

13    f  51i2 

0.98 

4    9  37.9    2  32    1.48 

0.221 

13    1  417 

0.97 

5 

2  31  68.32 

0.220 

13    1  27.8 

0.97 

6    9  33.9^  2  31  56.21 

0Jiil8 

13    1  18J3 

0.96 

6 

2  31  58.06 

0417 

13    1    4.8 

QJ^ 

6    9  29.d   2  31  51.02 

0.215 

18    0  56M 

0.94 

7 

2  31  47.92 

0.213 

13    0  42.3 

0.93 

7    9  25i^   2  31  45.91 

0.211 

13    0  33.5 

0.92 

8 

2  31  42.84 

0.210 

13    0  202 

0.91 

8    9  21.U   2  31  40.88 

0.208 

13    0  11.7 

0.90 

9 

2  31  37.85 

0J206 

12  50  58.6 

0.89 

9    9  17.H   2  31  35.93 

0.204 

12  59  50.3 

0i)8 

10 

2  31  32.95 

0Jie02 

12  59  37.5 

OJff? 

10    9  ISM    2  31  31.08 

0^00 

12  59  29.4 

0.86 

11 

2  31  28.14 

ai99 

12  59  16.8 

0.85 

11    9    9.8    2  31  26.32 

0.197 

12  59    8il 

0.84 

13 

2  31  23.41 

ai95 

12  58  56.6 

0.83 

12    9    5.8    9  31  21.64 

0.193 

12  58  49.0 

0.82 

13 

2  31  18.78 

9.191 

12  56  37.0 

0.81 

13    0    1.8    2  31  17.06 

0.189 

12  58  29.7 

0.80 

14 

2  31  14J25 

0.187 

12  56  17.9 

0.79 

14    8  57.8    2  31  12.58 

0.185 

12  58  lOiJ 

0,78 

15 

2  31    0.82 

0J88 

12  b1  59.2 

0.77 

15    8  53.8    2  31    8.19 

0.181 

12  57  52.4 

0.76 

16 

2  31    5.48 

(M7» 

12  57  41.1 

0.74 

16    8  49.8    9  31     3.91 

0.176 

18  67  34.9 

0.73 

17 

2  31     1.25 

0.174 

12  57  23.5 

0.72 

17    8  45.8    2  30  59.73 

0.172 

.18  67  17il 

071 

18 

2  3»  57.12 

0.170 

12  57    6.5 

0.70 

18    8  41i     2  *30  554>5 

0.168 

18  57    0.4 

0.69 

19 

2  80  58.10 

0'166 

12  56  50.0 

0.68 

19    8  37.M   2  30  51.68 

0.163 

18  56  44ii 

0.67 

20 

2  30  49.19 

a.i6i 

12  56  34.1 

0.66 

20    8  83.a   2  30  47.81 

0.159 

18  66  28.6 

0.64 

21 

2  30  45.38 

0.156 

12  56  18.8 

0.63 

21    8  29^   i  30  44.0^ 

0.154 

12  56  13.4 

0.62 

22 

2  30  41.68 

0.152 

12  56    4.0 

0.61 

22    8  25.H 

8  30  40.41 

0.149 

18  66  58.9 

0.59 

28 

2  30  38.10 

0.147 

12  56  40.8 

0.58 

23    8  21i) 

2  30  36.88 

0.145 

18  56  45.0 

0.57 

24 

2  30  34.63 

0.142 

12  56  364t 

0.66 

24    8  17.8 

8  30  33.46 

0.140 

12  56  31j6 

0.55 

25 

2  30  31.28 

0.137 

12  53  23.2 

0.63 

25    8  13.8 

8  30  30.15 

0.135 

12  56  18.8 

0.52 

2  30  28.04 

0.132 

12  56  MJb 

0^1 

26    8    9.8 

8  30  26.96 

0.1*30 

12  66    6.6 

0.49 

27 

2  30  24.02 

0.127 

12  54  59.0 

0.48 

27    8    5.8^   2  30  23.89 

0.125 

12  54  55.1 

0.47 

26 

2  30  21.92 

0.123 

12  54  47.8 

0.45 

28    8    li^   2  30  20.94 

0.120 

12  54  44J9 

0.44 

29 

2  30  19.01 

0.118 

12  54  37.3 

0.43 

29    7  57.9^   2  30  18.11 

0.115 

12  54  34.0 

0.41 

30 

2  30  16.28 

0.113 

12  54  27.4 

0.40 

30    7  53.9   2  30  15.40 

0.111 

12  54  24.3 

0.39 

dl 

2  30  13.64 

0.107 

12  54  18.1 

0.38 

31    7  49.9   2  30  12.80 

0.106 

12  54  15J9 

0.37 

1^,.  ,,.. 

2  30  11.12 

-0.10^ 

+12  54    9.5 

-  0.35 

32    7  45il   2  30  10.33 

-0.1001+12  54    6.^ 

-  0.34 

25 


PliANBTS,  1879. 


HORIZONTAL  PARALLAXEfl  ANT)  BFiMTDTAMFiTEBS. 

Mean 
Noon. 

HORIZONTAL  PARALLAXES. 

SEHIDTAHBTRRS. 

SID.  TIMB  OP  SEMTDIAIOBTJSR 
PASSING  THR  MRRIDIAN. 

9 

? 

S 

9 

9 

i 

9 

9 

S 

Jan.     ] 

\iasi 

^'.22 

i92 

4:61 

g.04 

i'^ 

0.33 

o".37 

0*16 

6 

10.88 

5.24 

3.98 

4.11 

5.06 

2J87 

Oi29 

0.37 

0.16 

11 

9.68 

5.26 

4.04 

3.66 

5.08 

2.31 

0J26 

0.36 

0.17 

16 

8.76 

5.28 

4.10 

3.31 

5.10 

2.34 

0.24 

0.36 

0.17 

21 

8.07 

5.31 

4.17 

3.05 

5.13 

2.38 

0.29 

0.36 

0.17 

26 

7.55 

5.34 

4.24 

2.85 

5.16 

2.42 

0^21 

0.36 

0.18 

81 

7.17 

5.37 

4.31 

2.71 

5.19 

2.46 

0.20 

0.36 

0.18 

F«b.    5 

6.88 

5.41 

4:% 

2.60 

5i23 

9.50 

0.19 

0.% 

0.18 

10 

6.67 

5.46 

4.46 

2.52 

5.27 

2.55 

0.18 

0.36 

0.19 

15 

6.52 

5.50* 

4.54 

2.46 

5.81 

2.59 

0.17 

0.36 

0.19 

20 

6.43 

5.55 

4.63 

2.43 

5.36 

2.64 

0.17 

0.36 

0.19 

25 

6.40 

5.61 

4.7!i 

2.42 

5.42 

2.69 

0.17 

0.37 

0.20 

Mar.    2 

6.45 

5.67 

4.81 

2A2 

5.49 

2.75 

0.16 

0.37 

0.20 

7 

6.60 

5.74 

4.00 

2.49 

,    5.55 

2.80 

0.16 

0.38 

0.20 

19 

6.90 

5.81 

5.00 

2.60 

54»2 

2.86 

0.17 

0.38 

0.21 

1            17 

7.41 

5.89 

5.10 

2.80 

5.70 

3.99 

0.18 

0.39 

0J21 

1           22 

8.23 

5.98 

5.21 

3.11 

5.78 

2.98 

0J30 

0.39 

0.21 

27 

9.38 

6.07 

5.32 

3.54 

5.87 

3.04 

Oi23 

0.40 

0.29 

April  1 

10.87 

6,17 

5.44 

4.10 

5.96 

3.10 

0.27 

0.41 

0J» 

^      6 

12.57 

6.28 

6.56 

4.74 

6.07 

3.17 

0.39 

0.49 

0.99 

U 

14.17 

6.40 

5.68 

5.35 

6.19 

3.24 

0.36 

0.44 

0.23 

16 

15.27 

6.53 

5.80 

5.76 

6.31 

3.31 

0.39 

0.45 

Oi23 

21 

15.50 

6.67 

5.93 

5.85 

6.44 

3.39 

0.40 

0.46 

033 

26 

14.96 

6.83 

6.06 

5.65 

6.59 

3.47 

0.38 

0.47 

OiM 

May    1 

13.92 

7.00 

6.20 

5.25 

6.76 

3.55 

0.35 

0.49 

Oii4 

6 

12.72 

7.18 

6.35 

4JS0 

6.94 

3.63 

0.32 

0.51 

0.94 

11 

11.52 

7.38 

6.50 

4.35 

7.13 

3.71 

Oi29 

0.53 

0.25 

1           16 

10.44 

7.60 

6.66 

3.94 

7.34 

3.80 

0S» 

0.54 

0iS5 

21 

9.52 

7.84 

6.82 

3.58 

7.57 

3J69 

QS14 

0.56 

0J96 

26 

8.65 

8.10 

D.99 

3.27 

7.83 

3.98 

0J» 

0.57 

OJK 

31 

7.96 

8.38 

7.16 

3.00 

8.11 

4.08 

om 

0.59 

057 

June    5 

7.39 

8.69 

7.34 

2.79 

8.40 

4.18 

0J20 

0.61 

0.28 

10 

6.98 

9.02 

7.53 

2.64 

8.72 

4i29 

0.19 

0.63 

039 

15 

6.74 

9.:»9 

7.72 

2.S4 

9.08 

4.40 

0.19 

0.65 

0.30 

20 

6.69 

9.80 

7.92 

2.52 

9.47 

4.59 

0.19 

0.67 

0.30 

25 

6.80 

10.26 

8.13 

2^7 

9.91 

4.64 

0.19 

0.69 

0.31 

30 

7.06 

10.77 

8.35 

2.67 

10.39 

4.77 

0.19 

0.79 

0.32 

July    5 
10 

7.43 

11.33 

8.58 

2.80 

10.93 

4.00 

0.20 

0.75 

0.33 

7.90 

11.94 

8.82 

2.98 

11.53 

5.04 

0.21 

0.78 

034 

15 

8.48 

12.62 

9.07 

3.90 

12.19 

5.18 

0Ji9 

089 

0.35 

20 

9,12 

13.39 

9.34 

3.44 

12.03 

5.33 

0.94 

0.87 

0.36 

25 

9,87 

14.26 

9.62 

3.73 

13.77 

5.50 

•Oi» 

0.99 

0.37 

30 

10.76 

15.24 

9.02 

4.06 

14.71 

5.67 

0JJ7 

0.98 

0.38 

Aug.    4 
9 

11.76 

1634 

10.24 

4.44 

15.77 

5.85 

0J39 

1.05 

0.39 

12i)0 

17.57 

10.57 

4.83 

16.97 

6.04 

0.32 

1.13 

0.41 

14 

13.77 

18.<)6 

10.98 

5.90 

18.31 

6.24 

0.35 

Iii9 

0.42 

19 

14.32 

30.51    ^ 

'     11.31 

5.41 

19.80 

6.46 

0.36 

1.38 

0.44 

24 

14.12 

?2.23 

11.73 

5.83 

91.47 

6.69 

0.35 

1.45 

0.46 

29 

12.99 

24.09 

19.15 

4.91 

9397 

6.94 

0.33 

157 

0.48 

8ept.  3 

11.38 

26.05 

12.61 

4.30 

25.16 

7JW 

0.30 

1.70 

0.50 

>             8 

9.76 

27.98 

13.10 

3.69 

27.02 

7.48 

OM 

1.83 

0.52 

13 

8.46 

29.64 

13.62 

3.19 

28.63 

7.78 

OM 

1.94 

0.54 

18 

7.54 

30.88 

14.16 

2.85 

20.83 

8.09 

0.19 

9.09 

0.56 

23 

6.94 

31.47 

14.72 

2.62 

30.40 

8.41 

0.17 

9.05 

e.58 

28 

6.57 

31.31 

15.30 

3.48 

30  JM 

8.74 

0.16 

9.03 

061 

Oet     3 

6.35 

80.33 

15.86 

2.40 

29.30 

9.07 

0.16 

1.96 

0.64 

8 

6.24 

28^0 

16.45 

2.36 

27.81 

9.40 

0.16 

1.86 

0.66 

13 

6.21 

27.01 

17.01 

2.34 

26.08 

9.71 

0.16 

1.74 

0j68 

18 

6.24 

25.12 

17.4Q 

2.36 

24.26 

9.99 

0.16 

1.69 

0.70 

23 

6.34 

23.29 

17.80 

2.39 

22.44 

10i29 

0.17 

1.50 

0.79 

28 

6.49 

21.57 

18.18 

2.45 

20.75 

10.39 

0.17 

1.38 

0.71 

PJLANETS,  1879. 
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• 

HORIZONTAL  PABALLAXES  AlO)  BEMIDIAHETEBS. 

Meaa 
Noon. 

BOBIZOMTAL  PASAULAXB3. 

8EMIDIAUETEBS. 

SID.  TIME  OF  SEMIDIAMBTEB 
PARHINa  THE  MERTOrAN. 

9 

? 

i 

9 

? 

s 

9 

? 

S 

Not.   2 

S.72 

19.93 

lg.33 

iM 

19.19 

id:47 

0.18 

1*28 

OTJ 

7 

7.05 

18.45 

18.31 

2.66 

17.81 

10.46 

0.19 

1.19 

0.73 

18 

7.49 

17.16 

18.12 

2.83 

16.59 

10.36 

Oi21 

1.10 

0.72 

17 

8.11 

16.04 

17.76 

3.06 

15.49 

10.15 

Oi23 

1.03 

0,71 

S8 

8.96 

15.03 

17JW 

3.38 

14.51 

9i36 

0.25 

0.97 

0.69 

27 

10.14 

14.12 

16.66 

3.83 

13.64 

9.51 

0ii6 

0.91 

0.66 

J[>eo.    2 

11.58 

13.32 

15.97 

4.37 

12.86 

9.12 

0.32 

OM 

0.64 

7 

12.79 

12.61 

15JM 

4.83 

12.17 

8.70 

0.35 

om 

0.61 

12 

12.90 

11.97 

14.48 

4.87 

11.56 

8i28 

0.34 

0.78 

0.58 

17 

11.76 

11.39 

13.73 

4.44 

11.00 

7.85 

0.31 

0.76 

0.55 

22 

10.34 

10.87 

13.()0 

3.90 

10.50 

7.43 

0.28 

0.72 

0.52 

27 

19.17 

10.40 

12.30 

3.46 

10.04 

7.03 

0.25 

0.69 

0.49 

32 

8.29 

9.97 

11.64 

3.13 

9.62 

6.66 

0.22 

0.67 

0.46 

Men 
Hoon. 

Jtf 

h 

s 

^ 

h 

s 

V 

h 

S 

Jan.     1 

i'.50 

6'.91 

6'.50 

1&99 

^:o7 

l!b9 

ij20 

0*.58 

0.13 

11 

1.49 

0.90 

0.50 

15.81 

7.93 

1.90 

1.18 

0.57 

0.13 

21 

1.48 

0.88 

0.51 

15.69 

7.82 

1.92 

1.17 

0.66 

0.13 

31 

1.47 

0.87 

0.51 

15.63 

7.72 

1.93 

1.16 

0.55 

0.13 

Feb.  10 

1.47 

OM 

0.51 

15.62 

7.63 

1.93 

1.15 

0.54 

0.13 

20 

1.47 

0.86 

0.51 

15.65 

7.56 

1.93 

1.15 

0.54 

0.13 

Mar.    2 

1.48 

0.85 

0.51 

15.74 

7.51 

1.93 

1.15 

0.54 

0.13 

12 

1.49 

0.85 

0.51 

15.89 

7.47 

1.93 

1.16 

0.53 

0.13 

22 

1.61 

0.84 

0.51 

16.10 

7.46 

1.92 

1.17 

0.53 

0.13 

April   1 

1.53 

0.84 

0.50 

1&36 

7.46 

1.91 

1.18 

0.63 

0.13 

11 

1^ 

OJS& 

0.50 

16.67 

7.48 

1.90 

1.20 

0.53 

0.13 

21 

liiO 

0.85 

0i)0 

17.05 

7.52 

\X» 

1J» 

0.64 

0.13 

May    1 

1.64 

0.86 

0.49 

17.48 

7.57 

1.87 

13& 

0.54 

0.13 

11 

1.68 

0.86 

0.49 

17.96 

7.64 

1.85 

1J28 

0.55 

0.13 

21 

1.74 

0.87 

0.48 

18.49 

7.73 

1.83 

1.32 

0.56 

0.13 

31 

1.80 

0JtS9 

0.48 

19.07 

7.83 

1.82 

1.36 

0.66 

0.12 

Jone  10 

IM 

0.90 

0.48 

19.69 

7.95 

1.80 

1.41 

0.67 

0.12 

20 

1.92 

0.91 

0.47 

20.34 

8.07 

1.79 

1.45 

0.68 

0.12 

30 

1.98 

0.93 

0.47 

21.00 

8i21 

1.77 

1.50 

0.69 

0.12 

July  10 

2.04 

0.95 

0.47 

21.66 

8.36 

1.76 

1.55 

0.60 

0.12 

20 

2.10 

0.96 

0.46 

22i27 

8.51 

1.75 

1.60 

0.61 

0.12 

30 

2.14 

0.98 

0.46 

22.80 

8.66 

1.75 

1.64 

0^ 

0.12 

Aug.    9 

2.18 

1.00 

0.46 

23.23 

8.80 

1.74 

IJS7 

0.63 

0.12 

19 

2i21 

1.01 

0.46 

23.50 

8.93 

1.73 

1.69 

0.64 

0.19 

29 

2.22 

1.02 

0.46 

23.62 

9.05 

1.73 

1.70 

0.65 

0.12 

Sept.  8' 

2.22 

1.04 

0.46 

sa.57 

9.15 

1.74 

1.70 

0.65 

0.12 

18 

2.20 

1.04 

0.46 

23.33 

9J23 

1.74 

1.69 

0.66 

0.12 

28 

2.16 

1.06 

0.46 

22.96 

9i27 

1.75 

im 

0.66 

9.12 

Oct     8 

2.11 

1.05 

0.46 

22.46 

9J27 

1.75 

1.63 

0ii6 

0.12 

18 

2.06 

1.05 

0.47 

21.86 

9^25 

1.76 

1.59 

0.66 

0.12 

28 

1.99 

1.04 

0.47 

21.20 

9.19 

1.78 

1.54 

0.66 

0.12 

Not.   7 

1.93 

1.03 

0.47 

20.56 

9.10 

1.80 

1.50 

0.65 

0.12 

17 

li« 

1.02 

0.48 

19.89 

8.99 

1.81 

1.45 

0.64 

0.12 

27 

IM 

1.00 

0.48 

19i)5 

8.86 

li« 

1.40 

04i3 

0.12 

Dec.    7 

1.75 

0.99 

0.49 

18.66 

8.71 

1.84 

1.35 

0.62 

0.13 

17 

1.71 

0.97 

0.49 

18.11 

8.56 

1.86 

1.31 

0.61 

0.13 

27 

1.66 

0.96 

0.50 

17.61 

8.41 

1.88 

1.27 

0.60 

0.13 

37 

1.62 

0.94 

0.50 

17.17 

8.27 

1.89 

IJM 

0.69 

0.13 

1 

lorisoDtiaP 

enUexof  N 

•ptono.  0".S0,  Jan.  1  to 

Feb.  0;  Ji 

DlySStoSe 

pi.  SB}  and 

after  Deo.  e. 

It 

II 

0".S9,3rel>.7to 

»JidjM. 

;            1     - 

ii 

<i 

Q^'jai,  Sept.  0  U 

i>Deo.8. 

88^       SUN'S  €Od9DWAT£S,  1879. 


Date. 


1S79. 


Jan. 


1.0 
1.5 
2.0 
8.5 
3.0 

3.5 
.4.0 
4.5 
6.0 
^.5 

6.0 
6.5 

7.0 
7.5 
8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 
li.5 
12.0 
12.5 
18.0 
13.5 

14.0 
14.5 
16.0 
lft.5 
16.0 
16.5 

170 
17.5 
18.0 
18.5 
19  0 
19.5 

20.0 
90.5 
21.0 
21.5 
92.0 
22.5 

23.0 
23.5 
24.0 
21.5 
26.0 
25.5 

26.0 
26.5 
27.0 
27.5 
28.0 
285 

29.0 
29.5 
30.0 
30.5 
31.0 
31.5 


KBCTAHGUXAB  EQUATORIAL. 


X'. 


+.18rj367 
.1959144 
ii044764 
.2130222 
i^]551  ] 

.2300626 
.2:^85560 
.2470306 
.2554858 
.2639210 

.272:)356 
.2807290 
2891005 
.29744<)6 
.3057757 

.3140782 
.32S(3564 
.3306099 
.3388380 

.3470400 

.3.552154 
.3633635 
.37148:)8 
.37957.56 
.3876383 
.3966713 

.4036739 
.41 16455 
.4195855 
.4274933 
.4353682 
.4432096 

.4510168 
.4587891 
.4665260 
.4742267 
.4818907 
.4895174 

.4971062 
.3046565 
iSl2l677 
.5196392 
.5270702 
.5344600 

.5418080 
.5491136 
.5563763 
.5635955 
.5707706 
.577<K)n 

..5849865 
.£^920262 
..')990197 
.6059664 
.6128658 
.6197173 

.6265204 
.6332747 
.6309797 
.6466:)50 
.6532400 
+.6597944 


2685 

8459 

4076 

:953' 

4817 

S9929 
4860 

:9603 
4153 
8502 

2646 

6577 
0290 
3779 
7038 

0061 
2841 
5374 
7654 
:%73 

1425 
2004 
4l06 
5023 
.5649 
5978 

6003 
5718 
5117 
4193 
2943 
1356 

:9428 
7151 
4520 
1527 
8167 
4434 

0322 
5825 
0938 
5653 

:99(>4 
3863 

7'M4 
0401 
3029 
5222 
6975 
8281 

9137 
19535 
:9472 
8941 
7937 
6454 

4488 
2033 
9086 
5641 
1694 
7241 


Y. 


-.8854608 
.8838948 
.8822600 

.8805568 
.8787854 

.8769459 
.$750386 
.8730635 

.3710207 
.8689104 

.8667329 
.8644883 
.8621767 
.8597984 
.8573536 

.8548425 
.^22651 
.8496217 
.8469125 
.^41377 

.8412974 
.8383919 
.8354214 
.8323860 
.8292860 
.1^1213 


.8162425 
.8128219 

.($93380 
.8P57910 

.8021813 
.7985090 
.7947744 
.7909777 
.7871192 
.7831993 

.7792181 
.7751760 
.7710733 
.7669105 
.7626879 
.7684059 

.7540648 
.7496650 
.7452070 
.7406910 
.7361173 
.7314865 

.7267988 
.7220648 
.7172548 
.7123094 
.7074889 
.7025238 

.6975045 
.6924314 
.6873050 
.6821257 
.6768940 
-.6716102 


Y'. 


4820 
9166 
'^25 

5799 
8091 

970!i 
0637 
0892 
0470 
9374 

7606 
5166 
2057 
8289 
3840 

8736 
2969 
6542 
9459 
1716 

3320 
4272 
4574 
4227 
3234 
1596 

9315 
6391 
2828 
8630 
3798 
8335 

2245 

5530 
8192 
:0232 
1654 
2463 

2659 
2245 
1225 
9605 
7387 
4574 

1171 
7181 
2609 
7456 
1726 
5426 

8557 
1124 
3132 
4586 
5489 
5845 

5660 
4937 
3680 
18f)4 
9584 
6754 


-.3842055 
.3835259 
.3828166 
.3820777 
.3813092 

.3805110 
.3796833 

.3788263 
.3779401 
.3770247 

.3760802 
.3751066 
.3741040 
.3730724 
.3720119 

.3709227 

.3698047 
.3686581 

.3674829 
.3662792 

.3650471 
.3637867 
.3624980 
.3611812 
.3598363 
.3584633 

.3570623 
.3556335 
.3541770 
.3526929 
.3511812 
.3496421 

.3480767 
.3464821 
.3448615 
.3432140 
.3415396 
.3398385 

.3381108 
.3:)63566 
.3345762 
.3327696 
.3309370 
.32907^7 

.3271947 
..32.52853 
.3233506 
.3213908 
.3194059 
.3173963 

.3153621 
.3133035 
.3112206 
.3091137 
.3069829 
.3048285 

.3026506 
.:i0044i»4 
.2982251 
.295977!) 
.2937079 
..2914154 


Z". 


1897 
5104 
8015 
0629 
2947 

4969 
6696 
8129 
9270 
0120 

0679 
0946 
0923 
0611 
0010 

9121 
7944 
6482 
4734 
2700 

0383 
7783 
4900 
17^ 
8290 
4564 

0558 
6274 
1713 
6876 
1763 
6376 

0716 
4784 
8582 
1911 
5371 
8364 

1091 
3553 
5753 
7691 
9370 
0791 

1955 
2866 
:)524 
3930 
4085 
3994 

3657 
3075 
2250 
1186 

9883 
8343 

6568 
4561 
2323 

9855 
7160 
4240 


POLAS  80UPTIC. 


True  LoDKitiide. 


280  58  61.6 

281  29  36.4 

281  59  71.1 

282  30  45.7 

283  1  20^ 

283  31  54.6 

284  2  28.9 

284  32  63i2 

285  3  37.4 

285  33  71.5 

286  4  45J5 

286  35  19.5 

287  5  53.4 

287  36  27.3 

288  6  61.1 

288  37  34.9 

289  7  68j6 

289  38  42.2 

290  8  75.7 

290  39  49.3 

291  10  22.8 

291  40  56  2 

292  11  29.6 

292  41  62.9 

293  12  36.2 
293  42  69.5 


294 
294 
295 


13  42.7 
43  75.9 
49.0 


14 

295  45  22.1 

296  is  55.1 

296  46  28.0 

297  16  60.9 

297  47  33.7 

298  17  66.3 

298  48  38.8 

299  18  71.2 

299  49  43.6 

300  19  75.8 

300  50  47.9 

301  21  19.8 

301  51  51.6 

302  22  23.$ 

302  52  54.6 

303  23  25.8 

303  53  56.7 

304  24  27.4 

304  54  57.8 

305  25  28.0 

305  55  58.0 

306  26  27.7 

806  56  57.0 

307  27  26.1 

807  57  544) 

308  28  23.4 

308  58  51.5 

309  28  79.3 

309  59  46.8 

310  29  74.0 

311  0  40.8 

31 1  30  67.3 

312  II  33.5 


V 

fl^^B 

Latitude. 

it 

ft 

47.0 

+0.32 

21.7 

0.33 

56.3 

0.33 

30.8 

0.32 

5iJ 

0.31 

39.5 

0.29 

13.7 

0.26 

47.9 

0.22 

22.1 

0.17 

56.1 

0.12 

30.0 

0.07 

3.9 

+0.01 

37.7, 

*4).05 

11.5 

0.11 

46.2 

0.18 

18.9 

0.25 

52.5 

0.32 

26.0 

0.39 

59.5 

0.45 

33.0 

0.51 

6.4 

0.57 

39.7 

0.63 

13.0 

ojsa 

46.2 

0.72 

19.4 

0.76 

52.6 

0.79 

25.7 

0.82 

58.8 

0.85 

3)  .9 

0.85 

4.9 

0.85 

37.8 

0.85 

10.6 

OiM 

43.4 

0.83 

16.1 

0.81 

48.6 

0.78 

21.0 

0.74 

53.3 

0.69 

25.6 

0.65 

57.8 

0.58 

2SM 

0.52 

1.6 

0.46 

33.3 

0.40 

4.8 

0.33 

36.1 

0J% 

7.2 

0.19 

38.0 

0.13 

8.7 

0.07 

39.0 

—0.01 

9.2 

+0.04 

39.1 

0.09 

a7 

0.14 

37.9 

0.18 

6.9 

0J22 

35.6 

0.25 

4.0 

0.27 

32L0 

0.28 

59.8 

0.28 

27.2 

0.28 

54.4 

0^ 

21.1 

0.25 

47.5 

0.23 

13.6 

+0.90 

Lof{.Bad. 
Veot.— ^. 

9.99 

26570 

26669 
2^54 
26555 
26563 

26577 
26597 


26658 
26699 

26748 
26804 
26867 
26937 
27013 

27097 
27188 
27287 
27393 
27505 

27624 
27750 
27883 
28021 
28165 
28316 

28473 


28804 
28978 
29157 
29340 

29529 
29722 
29920 
30121 
30^7 
30538 

30753 
30972 
31195 
31422 
31653 
3|887 

32125 
32367 
32613 
32862 
3:1115 
33372 

3?632 
3:1897 
34166 
34439 
34717 
34999 

35286 
35577 
35873 
36175 
36481 
36793 


Note.— The  accented  letters  uorreepond  to  the  mean  equinox  and  equator  of  Jaaoaiy  (HjO. 


^jm^»  CO^&RllINAVfilSy  1^71^.      dM 


Date. 

RACTAITGTJLAB  BQtlATOIlIAL. 

POLAIt  BCLIPTIC. 

1S79. 

X. 

•X'. 

T. 

Y'. 
3408 

K. 

Z'. 

Tme  Longitude. 

V 

Latitadei 

Log-B»d. 

Vect-=^ 

Feb.  1.0 

+.6662977 

2277 

—.6662748 

—.2891005 

1096 

31  <J  31  59!3 

29.3 

+0:17 

9.99  . . 

37110 

1.6 

.6727495 

6798 

.6608883 

9550 

.2867(535 

7730 

313  2  24.8 

'    47 

0.12 

37433 

2.0 

.6791492 

0798 

.6554510 
.6599635 

5184 

.2844044 

4143 

313  32  60.0 

29.9 

0.07 

37761 

2.5 

.  .6854964 

4273 

:0317 

.2820236 

0340 

314  2  74.8 

54.6 

+0.02 

38095 

3.0 

.6917906 

7219 

.6444262 

4952 

.2796212 

6321 

314  33  39.2 

19.0 

—0.04 

38436 

3.5 

.6980315 

:963l 

.$388395 

9003 

i}77l974 

2088 

315  3  63.3 

43.0 

0.10 

38782 

4.0 

.7042186 

1506 

.6332038 

2743 

.2747524 

7643 

315  34  27.1 

6.8 

0.17 

'  39134 

4.5 

.7103615 

2838 

.6275195 

5907 

JS722864 

2988 

316  4  50.6 

30.2 

'   0.23 

'  39491 

5.0 

.7164298 

3625 

.6217870 

8589 

2697995 

8123 

316  34  73.7 

53.2 

0.30 

'  39a54 

5.6 

.7224530 

3861 

.6160070 

0797 

.2672919 

3052 

317  5  36.5 

15.9 

0.37 

40224 

6.0 

.7284208 

^"^43 

.6101798 
.6043059 

2532 

i2647638 

7776 

317  36  69.0 

38.3 

0.44 

40600 

6.5 

.7343328 

2667 

3800 

.2622154 

2296 

318  6  2\JSi 

0.4 

0.50 

40982 

7.0 

.7401885 

1229 

.5983857 

4605 

.2596468 

6614 

318  36  43.0 

22.2 

0.56 

41369 

7.5 

.7459875 

9223 

.6924196 

4951 

J2570584 

07:J5 

319  6  64.5 

43.6 

0.61 

41762 

8.0 

.7517293 

664Q 

,    .5864081 

4843 

.2544602 

4668 

319  37  25.7 

4.8 

0.66 

42161 

8.5 

.7574135 

3492 

.5803516 

4285 

.2518225 

8386 

320  7  46.6 

25.6 

071 

42566 

9.0 

.7630398 

:9760 

.5742504 

3280 

iJ491755 

1920 

320  37  67.1 

46.1 

0.75 

42977 

9.5 

.7686079 

5446 

.5681050 

1833 

.2465092 

6262 

321  8  27.4 

6.3 

0.79 

4i3393 

10.0 

.7741173 

0545 

.5619159 

9949 

.2438239 

8414 

321  38  47.4 

26.2 

0.82 

43814 

10.5 

.7795676 

5053 

.5556835 

7632 

.2411197 

1376 

322  8  67.2 

45.9 

0.85 

44241 

11.0 

.7849585 

8967 

.5494082 

4886 

5383968 

4151 

322  39  26.7 

5.3 

0.85 

44672 

11.5 

.7902895 

2282 

.5430905 

1716 

i£i56555 

6743 

323  »45.9 

24.4 

0.85 

45108 

12.0 

.7955601 

4993 

.6367309 

8127 

.2328960 

9153 

323  39  64.8 

43.3 

0.85 

45549 

12.5 

.8007699 

7096 

.5303299 

4124 

.2301185 

1383 

324  10  23.4 

1.8 

0.84 

45995 

13.0 

.8059186 

8589 

.5238879 

9710 

.2273232 

3434 

324  40  41.7 

20.1 

0.82 

46445 

13.5 

.8110057 

t9465 

.41 74055 

4893 

.2245103 

5310 

325  10  59.7 

38.0 

0.79 

'  46900 

14.0 

.8160307 

;y721 

.5108832 

9677 

.2216801 

7013 

325  40  77.4 

557 

0.76 

47359 

14.5 

.8209932 

9352 

.5043213 

4064 

.2188-327 

8543 

326  11  34.8 

13.0 

0.73 

'  47821 

15.0 

.8258927 

8353 

.4977203 

8060 

.2159683 

9903 

326  41  51.9 

30.0 

0.69 

48286 

15.5 

iJ307289 

6721 

.4910807 

1671 

.2130871 

1096 

327  11  68.6 

467 

0.64 

48754 

16.0 

.8355015 

4453 

.4844030 

^  4900 

J2101893 

2123 

327  42  25.1 

3.1 

0.58 

49226 

16.5 

.8402101 

1545 

.4776878 

7754 

.2072753 

2988 

328  12  41.3 

19.2 

0.52 

49700 

17.0 

.8448544 

7994 

.4709357 

:0239 

.2043452 

3691 

328  42  57.2 

35.1 

0.46 

50178 

17.5 

.8494340 

3796 

.4641472 

2360 

.2013993 

4237 

329  12  72.7 

50.5 

0.39 

^0658 

18.0 

.8539485 

8948 

.45r3229 

4123 

.I98437t> 

4628 

329  43  27.8 

5.6 

0.32 

51140 

18.5 

.8583975 

3444 

.4504633 

5533 

.1954612 

4865 

330  13  42.6 

20.8 

0.25 

$1625 

19.0 

.8627805 

7281 

.4435691 

6597 

.1924693 

4950 

330  43  57.0 

347 

0.19 

•■   52112 

19.5 

.8670973 

0456 

.4:)66407 

rai9 

.1894626 

4888 

331  13  70.9 

48.5 

0.12 

52602 

20.0 

.8713475 

2965 

.4296786 

7704 

.1864413 

4680 

331  44  24.5 

2.0 

—0.06 

53094 

20.5 

.8755308 

4805 

.4226836 

7759 

.1834057 

432!) 

332  14  37.8 

15.2 

0.00 

53588 

21.0 

.8796469 

5973 

.4156558 

7487 

.1803561 

3837 

332  44  50.7 

28.1 

+0.05 

^4084 

21.5 

.8836955 

6466 

.4085961 

6896 

.1772027 

3208 

333  14  63.1 

40.4 

0.11 

'-   54581 

22.0 

.8876762 

6^80 

.4015050 

5991 

.1742156 

2442 

333  44  75.1 

52.4 

016 

55080 

22.5 

.8915886 

5411 

.3943833 

4779 

.1711252 

1542 

334  15  26.6 

3.8 

0.20 

56581 

23.0 

.8954325 

3858 

.3872316 

3269 

.1680217 

0511 

334  45  37.7 

14.9 

0.24 

66083 

23.5 

.8992077 

1617 

.3800504 

1461 

.1649056 

9355 

335  15  48.3 

25.4 

0.27 

$6587 

24.0 

.9029139 

8687 

.3728402 

9365 

.1617769 

8073 

335  45  58.4 

35.5 

0.30 

57093 

24.5 

.9065509 

5064 

.3656017 

69ri5 

.1586359 

6667 

336  15  68.1 

45.1 

0.31 

57602 

25.0 

.9101185 

0748 

.3583354 

4:^27 

.1554830 

5142 

336  45  77.3 

54.2 

0.32 

$6113 

25.5 

.9136165 

5736 

.3510419 

1398 

.1523184 

3501 

337  16  26.0 

2.8 

0.31 

56626 

26.0 

.9170446 

0025 

.3437219 

8203 

.1491423 

1745 

337  46  34.2 

11.0 

0.30 

59141 

26.5 

.9204027 

3614 

.3363761 

4750 

.1459550 

9876 

338  16  41.9 

.18.6 

0.29 

59658 

27.0 

.9236905 

6500 

.3290050 

1044 

.1427567 

78517 
5813 

338  46  49.1 

25.8 

Oi27 

60178 

27.5 

.9269071) 

8682 

.3216092 

7091 

.1395478 

339  16  557 

32.3 

Oi24 

60701 

28.0 

.9300547 

0158 

.3141892 

2896 

.1363284 

3623 

339  46  61.8 

38.4 

0.21 

61226 

28.5 

.9331306 

0925 

.3067456 

8465 

.1330988 

1331 

340  16  67.4 

43.9 

0.17 

61764 

Mar.  1.0 

.9361355 

0982 

i2992791 

3804 

.1298591 

8938 

340  46  72.6 

49.1 

0.13 

62284 

1.5 

.9390602 

0328 

.2917902 

8920 

.1266098 

6450 

341  16  77-2 

53.6 

0.08 

6281^ 

2.0 

.9419316 

8961 

JK42795 

3817 

.123351 1 

3867 

341  46  81.2 

57.5 

+0.02 

63354 

2.5 

.9447225 

6879 

.2767476 

8502 

.1200832 

1192 

342  17.247 

0.9 

—0.04 

63894 

3.0 

+.9474419 

4082 

—.2691950 

2980 

—.1168064 

8428 

342  47  277 

3.9 

—0.10 

64437 

KoTB.~:  denotes  a  change  in  the  preceding  llgiire* 
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Bsto. 
1879. 

RBCTAKGULAB  BQXTATOBIAL. 

POLAS  BCIJPTia 

X. 

X'. 
0567 

T. 

7259 

X. 

B'. 

Trae  Longitude. 

V 

IiAtttttdo. 

1 

1 

Mar.  3.5 

+.9500896 

—.2616^4 

—.1135209 

6577 

343  17  26'm 

d'3 

+ori6 

9J9m 

64984; 

4.0 

.9526654 

6334 

.2540303 

1342 

.1102271 

2643 

343  47  32.2 

8.3 

033 

€5534^ 

4.5 

.9551692 

1381 

.2464193 

5236 

.1069251 

9627 

344  17  33.6 

9.6 

0J29 

660t97 

6.0 

.9576010 

5708 

i2387900 

8947 

.1036151 

6531 

344  47  34.5 

10.5 

0.36 

66644 

6.5 

.9599606 

9313 

iS311429 

2480 

.1002974 

3358 

345  17  35.0 

10.9 

.  0.42 

67906: 

• 

6.0 

.9622479 

2195 

.2234786 

5841 

.0969721 

t0109 

345  47  34.9 

10.8 

0.49 

67771 

6.5 

.9644627 

4352 

.2157976 

9035 

.0936395 

6787 

346  17  34.3 

10.1 

0.55 

68339 

7.0 

.9666049 

5784 

.2081005 

2068 

.0902998 

3394 

346  47  33J2 

9.0 

0j60 

68MI1 

7.5 

.9686744 

6488 

.2003877 

4944 

.0869533 

9933 

347  17  31.7 

7.4 

0^ 

69487 

8.0 

.9706712 

6465 

.1926599 

7670 

.0836002 

6406 

347  47  29.7 

5.4 

0.69 

70QG6 

6.5 

.9725951 

5715 

.1849175 

t0249 

.0802409 

2817 

348  17  27.2 

2i) 

073 

79649 

9.0 

.9744460 

4232 

.1771611 

2688 

.0768755 

9167 

348  46  84i! 

59.8 

0.76 

71936 

9.5 

.9762237 

2018 

.1693913 

4994 

.0735043 

5459 

349  16  80.8 

56.3 

0.78 

71826 

J  0.0 

.9779282 

9073 

.1616087 

7171 

.0701274 

1696 

349  46  76.9 

52.4 

OJSO 

79419 

10.5 

.9795594 

5394 

.1538136 

9223 

.0667452 

7876 

350  16  72.5 

47.9 

0.80 

79016 

11.0 

.0811172 

0982 

•1460067 

1157 

.0633579 

4007 

'350  46  67.8 

43.2 

OMl 

73616 

11.5 

.9826014 

5833 

.1381887 

2960 

.0599657 

:0089 

351  16  62.7 

38.0 

0.80 

74219 

13.0 

.9840118 

t9947 

.1303600 

4696 

.0565688 

6124 

351  46  57.1 

32.4 

0.79 

74824 

12.5 

.9853484 

3323 

.1225214 

6313 

.0531675 

2115 

352  16  51.0 

26J2 

0.77 

75432 

13.0 

.9866111 

5960 

.1146734 

7836 

.0497620 

8063 

352  46  44.5 

19.7 

0.74 

76043 

13.5 

.9877998 

7857 

.1068166 

9271 

.0463526 

3973 

353  16  37.6 

12j6 

0.70 

76656 

14.0 

.9889145 

9014 

.0989514 

t0622 

.0429394 

9845 

353  46  30.1 

5.2 

0j66 

77271 

14.5 

.9899550 

9429 

.0910784 

1894 

.0395229 

5683 

354  15  82.3 

57.3 

0.61 

778S8 

15.0 

.9909211 

9101 

.0831982 

3094 

.0361032 

1489 

354  45  74.1 

49.1 

0.56 

7(305 

15.5 

.9918128 

8028 

.0753113 

4228 

.0326807 

7268 

355  15  65.5 

40^ 

0.50 

79183 

16.0 

9926301 

6211 

.0674183 

5300 

.0292556 

3021 

355  45  56.4 

31.3 

0.44 

79743 

16.5 

.9933728 

3648 

.0595198 

6317 

.0258281 

8749 

356  15  46.9 

21.8 

0.38 

80365 

17.0 

.9940408 

0339 

.0516165 

7286 

.0223985 

4456 

356  45  37.0 

Hi) 

0.31 

cHJ968 

17.5 

.9946341 

6283 

.0437091 

S214 

.0189671 

10146 

357  15  26.6 

1.4 

0.25 

81610 

18.0 

.9951529 

1481 

.0357982 

9107 

.0155341 

5819 

357  44  75.8 

50.5 

0.18 

8^233 

18.5 

.9955969 

5931 

.0278843 

9970 

.0120998 

1479 

358.14  64.5 

39J2 

0.11 

a9357 

19.0 

.9959660 

9633 

.0199680 

S0808 

.0086645 

7129 

358  44  52.8 

27.4 

—0.04 

83482 

19.5 

.9962603 

2586 

.0120500 

1630 

.0052285 

2773 

359  14  40.6 

15.2 

+0.03 

84106 

90.0 

.9964798 

4792 

—.0041308 

2440 

-.0017919 

8410 

359  44  28.0 

2^ 

0.09 

84729 

20.5 

.9966243 

6248 

+.0037889 

6756 

+.0016448 

5954 

0  13  74.9 

49.4 

0.15 

86358 

21.0 

.9966940 

6956 

.0117085 

6951 

.0050815 

0318 

0  43  61.3 

35.7 

OJH) 

85075 

21.5 

.9966888 

6915 

.0196273 

5138 

.0085177 

4677 

1  13  47Ji 

21.6 

0.^ 

86596 

22.0 

.9966088 

6126 

.0275447 

4311 

.0119534 

9031 

1  43  32.6 

6.9 

0J29 

87217 

22.5 

.9964541 

4590 

.0354600 

3463 

.0153881 

3375 

2  12  77.5 

^i^M 

0.32 

87838 

23.0 

.9962247 

2307 

.0433726 

2588 

.0188216 

7708 

2  42  61.9 

36.1 

0.35 

88459 

23.5 

.9959207 

9277 

.0512819 

1680 

.0222536 

2025 

3  12  45i$ 

20.0 

0.37 

89079 

24.0 

.9955420 

5501 

.0591873 

or33 

.0256839 

6325 

3  42  29.1 

3.2 

0.39 

ubmexi 

24.5 

•IISIoUuoo 

0980 

.0670882 

:974] 

.0291122 

0605 

4  11  71.9 

46.0 

0.40 

90316 

25.0 

.9945611 

5714 

.0749840 

8698 

.0325382 

4863 

4  41  54.2 

28il 

0.40 

909CH 

25.5 

.9939590 

9704 

.0828740 

7597 

.0359617 

9095 

5  11  35i) 

9.9 

0.38 

91548 

26.0 

.9932825 

2950 

.0907576 

6432 

.0393824 

3299 

5  40  77.1 

51.0 

0.36 

98164 

26.5 

.9925318 

5454 

.0986342 

5197 

.0428000 

7472 

6  10  57.7 

31.6 

0.34 

98778 

27.0 

.9917071 

7219 

.1065031 

3886 

.0462142 

1612 

6  40  37.7 

11.5 

0.31 

98392 

27.5 

.9908085 

8244 

.1143637 

2491 

.0496248 

5715 

7  9  77.1 

50.9 

0J87 

94005 

28.0 

.9898361 

8531 

.1222154 

1008 

.0530315 

j9779 

7  39  56.0 

29.7 

0J23 

94618 

28.5 

.9887902 

8083 

.1300574 

t9430 

.0564341 

3803 

8  9  34.3 

8.0 

0.18 

96830 

29.0 

.9876709 

6901 

.1378899 

7753 

.0598323 

7783 

8  38  71.9 

45.5 

0.13 

95842; 

29.5 

.9864783 

4987 

.1457115 

5969 

.0632258 

1715 

9  8  49.0 

224> 

+0.07 

96455 

30.0 

.9852127 

2342 

.1535218 

'1072 

.0666144 

5599 

9  37  85.5 

59.0 

0.00 

97068! 

30.5 

.9838742 

8968 

.1613203 

2057 

.0699979 

9432 

10  7  61.4 

34.8 

—0,07 

97680 

81.0 

.9824628 

4866 

.1691066 

S992I 

.0733761 

3212 

10  37  36.7 

10.0 

0.13 

98293 

31.5 

.9809788 

t0037 

.1768801 

7656 

.0767488 

6937 

11  6  71.5 

44Jb 

0.19 

fbHMMT 

Apr.  1.0 

.9794224 

4485 

.1846403 

5258 

.0801156 

0603 

11  36  457 

18.9 

0.25 

99520 

^    1.5 

.9777937 

8209 

.1923866 

2721 

.0834764 

4209 

12  5  79.3 

52.5 

0.31 

00134 

2.0 

.9760930 

1214 

.2001185 

0041 

.0868310 

7753 

12  35  52.3 

25.4 

0.37 

007481 

2.5 

+.9743204 

3499 

+.2078354 

7210 

+.0901790 

1231 

13  4  84.8  57.9 

-0.43 

01361  • 

#  The  lint  flgnree  of  this  and  the  following  loKuitlme  aie  0.00. 
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1S79. 

RBCTAVGITLAB  9QUAT0HIAL. 

POLAB  ECLIPTIC. 

1  ■  1 

X. 

X'. 

Y. 

4224 

%. 

mf. 

Tme  Longitnde. 

V 

Latitude. 

Log.Baa. 

Apr.  3.0 

+.9724762 

5069 

+JI1 55367 

+.0935204 

4643 

iJ  3^  5d!8 

2d:8 

-0.48 

0.00 

.  01980 

35 

.9705606 

6924 

.2239219 

1076 

.0968649 

7986 

14  4  28.2 

1.1 

0.53 

02597 

4.0 

.9685738 

6067 

.2308904 

7762 

.1001820 

1256 

14  33  59.0 

31.9 

0.57 

03216 

4.5 

.9665158 

5500 

J8385419 

4278 

.1036018 

4451 

16  3  29.3 

2.1 

0.61 

03836 

6.0 

.964386S^ 

4293 

J346I758 

0618 

.1068140 

7671 

15  32  590 

31i) 

0.65 

04457 

1 

6.5 

.962187^ 

2239 

JS537916 

6777 

.1101184 

0613 

16  2  28.3 

1.0 

0.67 

05078 

6.0 

.9599171 

9549 

J8613887 

2749 

.1134148 

8576 

16  31  57.1 

29i) 

0.69 

05699 

6.5 

.9575761^ 

6165 

.2689667 

8530 

.1167029 

6455 

17  0  85.4 

58.0 

0.70 

06321 

7.0 

.9551659 

2060 

.2765250 

4114 

.1199826 

9250 

17  30  53.2 

25.8 

0.71 

06045 

7.n 

.9526862 

7265 

J3840630 

:9496 

.1232534 

1967 

17  59  80.4 

52.9 

0.70 

07570 

8.0 

.9501347 

1772 

iS916803 

4670 

.1266151 

4573 

18  29  47.1 

19.6 

0.69 

08196 

8J> 

.9475148 

5584 

.2990763 

S9631 

.1297677 

7097 

18  58  73.3 

45.7 

0.67 

08822 

9.0 

.9448255 

8703 

.3065505 

4376 

.1330109 

t9627 

19  28  39.1 

11.5 

0.64 

09449 

9.5 

.9420670 

1130 

.3140026 

:8898 

.1362446 

1863 

19  67  64.4 
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•  0)87 

68531 
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'    .H^J499 

11387 

.9954805 

4674 

.4018686 
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88  Ml  70.3 

39.6 
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68733 
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7977 

.9964074 

3957 

.4919707 
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11.5 

0;87 

68930 
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3138 

.9979686 

9663 
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0i86 
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8913 
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99.0 
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.0969753 
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.9987943 
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.4080060 

:9831 

85  7  45.7 

7,6 

0i83 

69485 

1&5 

.0778394 
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.9994586 

4595 

.4089941 

9718 

85  35  84.4 

46M 

OJdO 

69658 

17:0 

.0693978 

-5860 

.9300570 

0593 

.4035536 

5890 

86  4  63.0 

94.7 

0.77 

60825 

17i5 

.0609519 

:i4oe 

.9805896 

5868 

.4087845 

7635 

86  38  41.4 

3.0 

0.73 

69985 

]».0 

.0595009 

'6895 

.9310563 

0544 

.4089867 

9iB68 

87-  1  79.» 

41.3 

0i68 

70139 
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.0440453 

9351 

.  .9814570 

4565 

.4041602 

1405 

87  30  58.1 

19.5 

0.63 

70286 

19iO 

.0855873 

7776 

.9317916 

7996 

.4048051 

9861 

87  58  96.3 

57.6 

0:57 

70427 

19.5 

X197I967 

3175 

*  J820601 

0695 

.4044913 

4099 

88  97  74.3 

35.6 

Oj51 

70561 

9B.0 

^1186641 

8554 

.9399696 

9664 

.4046089 

4911. 

88  56  59.9 

13.4 

0j45 

70689 

:ie.5 

.0109009 

3990 

.9898990 

4043 

.4046677 

5506 

89  94  90.0 

51.1 

o:39 

70811 

91iO 

+M\723S 

9981 

i»89l694 

4769 

.4045978 

5R14 

89  58  67.8 

28.8 

0.32 

70925 

Sl;5 

-h0067285 

5357 

.9894787 

4819 

.4045994 

5886 

•  90  99  45.4 

6.3 

a95 

71033 

MiO 

.0151991 

19989 

'     JI394I90 

4917 

.4046722 

5S70 

90  50  89.8 

43.6 

0.18 

711.35 

m5 

.0936549 

4606 

'.     .9899843 

9065 

.4040164 

5019 

91'  19  60.1 

90B 

0.12 

71931 

SOLO 

.0391143 

9908 

1  .9890906 

!l038 

.4044390 

4189 

91  47  97.9 

57.8 

0.06 

71320 

a».5 

.0405718 

3774 

.9318810 

8459 

.4043191 

3059 

99  16  74.9 

34.7 

+0.01 

71404 

94.0 

.0490960 

t8319 

>  .9818057 

5914 

.4041776 

1651 

99:46  51.1 

ns> 

-^.04 

71482 

94.5 

.0574765 

9813 

i     .9811147 

1319 

.4040077 

:9069 

98  18  87.9 

48.9 

0j09 

71554 

9i.O 

.0659996 

7970 

^  .9800580 

6767 

.4089093 

7989 

93: 49  64.5 

94.8 

0.13 

71620 

9».5 

.0743637 

1677 

.9801858 

1560 

.40SS895 

5790 

94  11  41.0 

1.9 

0.16 

74681 

99.0 

.0897999 

6099 

.9896480 

5697 

.4088973 

3175 

94.30  77.4' 

37.5 

0.19 

71737 

96.5 

.0912984 

0318 

.9988948 

9180 

.4080437 

0846 

95  8  53.7 

13.7 

0.91 

71787 

97.0 

.0996508 

4539 

.9981761 

9009 

.4097817 

7988 

.  95  36  &0M 

49.7 

0.92 

71832  1 

97.5 

.1080657 

18685 

.9973990 

4188 

.4098815 

3838 

.  96  5  65.9 

95.7 

0^22 

71872  1 
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.1164796 

9751 

.9665493 

5701 

.4090930 

0160 

96  34  41.8 

1.5 

0.22 

71908 

90.5 

.1948710 

6739 

.9956980 

6574 

.4016963 

6900 

97  9  77.6 

37.9 

0.21 

71038 
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.1332608 

0693 

.9946485 

6795 

.4019014 
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97  31  53.3^ 

19.8 
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71964  ' 
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.1416399 

4417 

.9936043 

6368 

.4007485 

7486 

97  60  88.9 

48.4 

0.16 

71987 

90.0 

.1500094 
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.9994955 

5996 

.4009676 

9684 

98  98  64.5 

93.9 

0.13 

79006 

1 

90.5 

.f5a%89 

1696 

.9918999 

8579 

.8997587 

7659 
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59.3 

0.10 

79091  ! 

JohrKO 

.1667158 

5170 

.9900645 

1918 

.8992918 

9190 

99  96  755 

34.7 

0.06 

79032 

1.5 

.1750516 

18596 

.9187894 

8919 

.3986569 

6548 

99  54  50.9 

10.0 

—0.01 

720401 

9.0 

.1833749 

1758 

.9174160 

4564 

.3980641 

0697 

lUO  99  86.3 

45.3 

+005 

72044  ' 

9.5 

.1916851 

4858 

.9159853 

:0973 

.3974436 

4499 

100  51  61.6 

20.5 

0.11 

72044  : 

3.0 

~.ll»09817 

78«) 

+.9144904 

5840 

+.3967958 

7054 

>  101  19  96.8 

55.6 

+0.17 
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BBCTANGULAR  EQUATOBIAL. 

POf.AK  SCLIPTIC. 

1 

X. 

X'. 
0647 

Y. 

Y'. 
9766 

z. 

1201 

True  LoD|(itado. 

V 

Latitude. 

Los.Ba4.i 

JbIt  3.5 

^.2062648 

+.9129314 

+.3961193 

iSl  ^8  7^.1 

30:6 

+0!24 

4.0 

in65320 

3325 

.9113084 

3562 

.3954157 

4171 

102  17  47.4 

6.0 

0.31 

78021 

4.5 

.2147847 

5851 

.9096216 

6700 

.3946843 

6865 

102  46  82.7 

41.3 

0.38 

78005 

5.0 

^2330218 

t8222 

.9078710 

9210 

.3939252 

9382 

103  14  68.1 

16.6 

0.45 

71986 

5.5 

.2412428 

0431 

.9(te0569 

1085 

.3931384 

1421 

103  42  93.6 

62.0 

0.62 

71962 

6.0 

.2494472 

2475 

.9041793 

2325 

.3923240 

3284 

104  11  69.1 

27.4 

0j58 

71937 

6.5 

.2676343 

4346 

.9022384 

2932 

.3914821 

48r3 

104  40  44.6 

2.8 

0.64 

71906 

7.0 

.2658036 

6039 

.9002343 

2907 

.3906127 

6187 

105  8  80.1 

38.8 

9.70 

71872 

7.5 

i2739544 

7547 

.8981671 

2251 

.3897160 

7227 

106  37  55.8 

13.8 

0.75 

71834 

8.0 

.2820862 

t8866 

.8960369 

0965 

.3887919 

7993 

106  5  91.6 

49.4 

0J80 

71792 

8.5 

J^1985 

19989 

.8938438 

9050 

.3878405 

8487 

106  34  67.3 

25.1 

0i)5 

71746 

9.0 

.2962907 

0912 

.8915877 

6506 

.3868618 

8708 

107  3  43.3 

1.0 

0.89 

71696 

9^ 

.30636^ 

1629 

.8892690 

3335 

.3858559 

8656 

107  31  79.4 

37.0 

0.92 

71640 

10.0 

.3144127 

2134 

.8868875 

9536 

.3848228 

8332 

108  0  55.6 

13.1 

0X»5 

71580 

10.5 

.3224414 

2422 

.8844436 

5113 

.3837626 

7738 

108  28  91.9 

49.3 

0.97 

71516 

11.0 

.3804479 

2489 

.8819374 

t0067 

.3826753 

6873 

106  67  68.3 

95.6 

0i)8 

71447 

11.5 

.3384315 

2327 

.8793689 

4o99 

.3815609 

5736 

109  26  44.9 

2.1 

0.98 

71373 

13.0 

.3463917 

1931 

ii7e7385 

8111 

.3804195 

4329 

109  54  81.6 

38.7 

0.97 

71294 

12.5 

.3543279 

1295 

.8740460 

1204 

.3792512 

2654 

110  23  58.6 

15.6 

Oi^ 

71209 

13.0 

.3622394 

0412 

i^i29]9 

3678 

.3780660 

0710 

110  51  95.6 

62.6 

0J93 

71119 

13.5 

3701257 

:9277 

.8684760 

5535 

.3768340 

8497. 

111  20  TZ» 

29.7 

0.90 

71022 

14.0 

.3779862 

7885 

.8650987 

€778 

.3759653 

6018 

111  49  50.1 

6.9 

OJ86 

70990 

14.5 

.3858202 

6227 

J^26601 

7409 

.3743100 

3273 

112  17  87.6 

44.3 

0^ 

70819 

15.0 

.3936271 

4299 

.8596603 

7428 

.3730082 

0263 

1 19  46  65.3 

21.9 

0.78 

70696 

15.5 

.4014063 

2094 

.8565996 

6837 

.3716800 

6988 

11314103.1 

69£ 

0.73 

70677 

16.0 

.4091573 

19608 

.8534782 

5639 

.3703263 

3448 

1 13  43  81 .0 

37.4 

Oj67 

70450 

J  6.5 

.4168795 

6833 

.8502963 

3836 

.3689444 

9647 

114  12  59.0 

15.3 

0.61 

70317 

17.0 

.4245722 

3764 

.8470541 

1431 

.3675373 

5584 

114  40  97  J3 

63.4 

0.65 

70178 

17.5 

.4322349 

0395 

.8437518 

8424 

.3661041 

1259 

116  9  75.5 

31.6 

049 

70032 

18.0 

.4396671 

6721 

.8403897 

4819 

.3646449 

6676 

116  36  53.9 

9.9 

0.42 

69879 

18.5 

.4474682 

8736 

.8369681 

t0620 

.3631599 

1832 

116  6  92.5 

48.4 

0.36 

69720 

19.0 

.4550376 

18433 

.8334871 

5827 

.3616491 

6733 

116  36  71.3 

27.2 

OJI29 

69655 

19.5 

.4625746 

:)809 

.8299470 

:0443 

.3601127 

1376 

1 17  4  50.1 

5.9 

0JIS3 

69384 

20.0 

.4700788 

S8856 

.8263480 

4469 

.3585609 

5765 

117  32  89.0 

44.7 

0.16 

69906 

20.5 

.4775494 

3567 

i)226905 

7910 

.3568637 

9901 

118  1  68.0 

23.6 

0.10 

6B022 

21.0 

.4849859 

7937 

.8189747 

t0768 

.3663613 

3785 

118  30  47.2 

2.7 

+0.05 

68831 

21.5 

.4923879 

1962 

.8152010 

3047 

.3537138 

7417 

118  68  86.6 

41.9 

0.00 

68634 

22.0 

.4997549 

5638 

i)ll3696 

4749 

.3520512 

0799 

119  27  65.9 

21.2 

-^U)4 

68431 

22.5 

.5070863 

t8957 

.8074808 

5877 

.3503637 

3932 

1 19  S6  46.4 

0j6 

0.08 

68222 

23.0 

.5143815 

1915 

.8035349 

6434 

.3486515 

6818 

190  91  85.1 

40it 

0.11 

68007 

23.5 

.5216400 

4506 

.7995323 

6424 

^69147 

9468 

190  63  64.8 

19i» 

0.13 

67787 

24.0 

.5288613 

6725 

.7954732 

5849 

.3451633 

1862 

191  21  104.6 

59.7 

0.15 

67662 

24.5 

.5360448 

88564 

.7913581 

4714 

.3433675 

4001 

121  60  84.6 

.39.6 

0.16 

67330 

25.0 

.5431900 

0025 

.7871871 

3020 

.3415575 

5908 

122  19  64.6 

19.6 

0.17 

67093 

25.5 

.5502965 

1097 

.7829606 

t0771 

.3397236 

7577 

122  47 104.7 

59.6 

0.16 

66852 

26.0 

.5573639 

1778 

.7786789 

7970 

.3378659 

9006 

123  16  85.0 

39.7 

0.15 

6G606 

26.5 

.5643916 

2062 

.7743423 

4620 

.3369845 

;0201 

123  46  65.4 

20il 

0.13 

66355 

27.0 

.571.3790 

1943 

.7699513 

t0726 

3340795 

1168 

124  14  45.9 

04 

0.11 

66099 

27.5 

.6783257 

1417 

.7655061 

6290 

.3321510 

1881 

124  42  86.5 

40.9 

0.07 

66839 

28.0 

.5852314 

0482 

.7610071 

1316 

.3301992 

2371 

126  11  67.3 

21.6 

—0.03 

66575 

28.5 

.5820956 

:9131 

.7564546 

5807 

.3282241 

2627 

125  40  48J2 

2.6 

+0.02 

66306 

29.0 

.5980176 

7360 

.7518491 

9767 

.3262260 

2663 

126  8  mSL 

43.5 

0.07 

66034 

29.5 

.6056972 

5164 

.7471907 

3199 

.3242050 

2451 

196  37  70.4 

24.6 

0.13 

64759 

30.0 

.61134339 

2539 

.7424799 

6107 

.3221612 

2021 

127  6  61.8 

5.9 

0.19 

64480 

30.5 

.6191273 

9481 

.7377169 

8492 

.3200948 

i;)64 

127  34  93.3 

47.3 

0.25 

64197 

31.0 

.6957769 

5986 

.7329021 

SO.350 

.3180060 

0484 

128  3  75.0 

28.9 

0.31 

6S911 

31.5 

.632:)823 

2049 

.7380358 

1712 

.3168949 

9381 

128  32  57.0 

10.8 

0.38 

63623 

Aag.1.0 

.6:^89431 

7666 

.7231182 

2552 

.3137615 

8055 

129  0  99.1 

62ii 

0.44 

63331 

1.5 

.6454.588 

2832 

.7181496 

2883 

.3116061 

6508 

129  29  81.4 

35.0 

oa>i 

63036 

2.0 

.6519290 

7544 

.7131309 

2709 

.3094289 

4743 

129  58  6:).9 

175 

0.68 

62738 

2.5 

—.658353:1 

1796 

+.7080618 

2033 

+307»^298 

2760 

130  27  A&& 

0.1 

+0.64 

62438 

Note.— The  aooemted  let^eis  isotfetpoad  to  ttw ; 


equinox  and  oqwitor  of  Jaoiiary  <H.O. 
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KBCTANGULAR  BQUATOTLTAL. 

POLAR  SGUPnC. 

i 

X. 

X'. 

T. 

T'« 

Z» 

>'• 

;i=®'8 

V 

/?=«'. 

Log.  Bad. 

^i^V 

dVVk  V 

J&  V 

S0858 

^■PV 

•■  • 

Tnie  Loagitade. 

w9 

Latitiidew 

Vect.— #. 

--.6647312 

5585 

+.7029428 

+.1060090 

0660 

130  55  8(i!6 

dj 

+0.70 

0.00 
62134 

.6710624 

:8907 

.6977743 

9188 

.3027667 

8144 

131  24  72.9 

26.3 

0.76 

61827 

.677346:) 

1756 

.6025665 

7025 

.3005029 

5513 

131  53  56.5 

9.8 

0.81 

61517 

6835826 

4129 

45872897 

4372 

.2962179 

2671 

13221100.3 

53.5 

0.85 

61204 

J6897709 

6023 

.6819743 

:I233 

.2959118 

9618 

132  50  84.4 

37.6 

OM 

60888 

.6959107 

7431 

.6766106 

7611 

.2935847 

6354 

133  19  68.8 

21.8 

0.91 

60569  1 

.7020015 

:83o0 

.6711988 

3507 

.2912368 

2882 

133  48  53.5 

6.5 

0.94 

60246) 

.7080428 

J8774 

.6657394 

8928 

.2888682 

9204 

134  16  98.6 

51.5 

0.96 

59920, 

.7140343 

:8700 

.6602327 

3876 

J^864790 

5319 

134  45  84.0 

36.9 

0.98 

59590 

.7199754 

8122 

.6546792 

8355 

.2840693 

1229 

135  14  69.7 

22.5 

0.98 

59257 

.7258657 

7037 

.6490790 

2367 

.2816893 

6936 

135  43  55.7 

8.5 

0.98 

58920 

.7317048 

5440 

.6434326 

5917 

.2791893 

2444 

13611102.1 

54.8 

0.96 

58579 

.7374922 

3326 

.6377404 

9009 

.2767194 

7752 

136  40  88.8 

41.4 

0.94 

58235 

.7432276 

0692 

ii320025 

1644 

.2742297 

2862 

137  9  75.9 

28.4 

0.92 

57887 

.7489105 

7533 

.626^195 

3828 

.2717202 

7774 

137  38  63.4 

15M 

0.89 

57534 

.7645403 

3843 

.6203916 

5563 

.2691913 

2492 

138  7  51.3 

3.6 

0i)5 

57176 

.7601 167 

19620 

J6145I93 

6854 

ii6664:K> 

7016 

138  35  99.5 

51.8 

0.80 

56814 

.7656391 

4856 

.6086029 

7704 

ii640757 

1350 

139  4  88.0 

40JI 

0.75 

56448 

.7711071 

S9549 

.6026429 

8117 

.2614894 

5494 

139  33  76.9 

29.1 

0.70 

56078 

.7765203 

3694 

j^{)66397 

8099 

il588844 

9451 

140  2  66.2 

18.3 

0i>4 

55702 

.7818782 

7286 

.5906937 

7652 

ii562607 

3221 

140  31  55.8 

7.9 

0.57 

55.321 

.7871804 

0321 

.5845053 

6781 

.2536186 

6807 

14059  105J) 

57.8 

aj>i 

54935 

.7924264 

2795 

.5783748 

5489 

.2509583 

S02II 

141  28  96.2 

48.1 

0.44 

54544 

.7976154 

4701 

.5722028 

3782 

.2482799 

3434 

141  57  86.9 

38.7 

0.37 

54147 

.8027480 

6038 

.5659896 

:I663 

.2455837 

6479 

142  26  77.9 

29.6 

0.30 

53745 

.8078229 

6801 

i»97358 

9138 

J^428698 

9347 

142  55  69J 

20.9 

0.24 

53338 

.8128399 

6985 

.5534417 

«210 

.2401385 

2040 

143  24  61.1 

12.7 

0.18 

52926 

.8177987 

6587 

.5471078 

2884 

.2373899 

4561 

143  53  53.3 

4.8 

0.12 

52509 

i»26989 

5604 

.5407345 

9164 

.2346343 

6912 

144  21105.7 

57.2 

0.07 

52086 

.8275402 

4031 

.5343225 

b(fi6 

.2318419 

9095 

144  50  98.5 

49.9 

+0.02 

51658 

.8323221 

1865 

.5278921 

:0564 

.2290429 

nil 

145  19  91.7 

43.1 

—0.03 

51225 

.8370442 

tOlOl 

.5213839 

5694 

.2262275 

2964 

145  4b  85.3 

36.6 

0.08 

50787 

.8417061 

5735 

.5148585 

t0452 

.2233959 

4655 

146  17  79.2 

30.4 

0.12 

50343 

.8463074 

1763 

.5082963 

4840 

.2205484 

6186 

146  46  73.3 

24.4 

0.15 

49894 

.8508477 

7182 

.5016976 

8866 

.2176851 

7559 

147  15  67.7 

18.8 

0.17 

49440 

.8553268 

1988 

.4950632 

2533 

J21 48062 

8777 

147  44  62.4 

13.4 

0.18 

48982 

.8597443 

6179 

.4883933 

5846 

.2119121 

9843 

148  13  57.5 

8.5 

0.19 

48519 

.8641000 

9752 

.4816885 

8810 

.2090030 

0758 

148  42  52.9 

3.8 

0.19 

48051 

.8683934 

2702 

.4749496 

:1432 

.2060789 

1523 

14910108.6 

59.4 

0.18 

47579 

.8726243 

5027 

.4681769 

3716 

.2031403 

2143 

14989104.5 

55.3 

0.16 

47103 

.8767922 

6722 

.4613711 

5669 

iMH)1872 

2618 

150  8100.8 

51.6 

0.13 

46623 

.8808971 

7787 

.4545323 

7292 

.1972201 

2953 

150  37  97.4 

48.1 

0.10 

46138 

.8849385 

8218 

.447661 1 

8591 

.1942390 

3148 

151  6  94.3 

44.9 

0.07 

46650 

.8889163 

8012 

.4407580 

9571 

.1912442 

3206 

151  35  91.5 

42.0 

—0.02 

45159 

.8928303 

7169 

.4338237 

:0238 

.1882358 

3128 

152  4  89.0 

39.5 

+0.03 

44665 

.8966801 

5684 

.4268585 

s0596 

.1852140 

2916 

152  33  86.8 

37.2 

0.08 

44167 

.9004656 

3556 

.4198630 

:0651 

.1821790 

2572 

153  2  85.0 

35.4 

0.14 

4JOuO 

.9041864 

0781 

.4128378 

S0409 

.1791311 

2099 

153  31  83.5 

33.8 

0.20 

43163 

.9078424 

7358 

.4057833 

9874 

.1760705 

1499 

154  0  82.3 

32.6 

0J27 

42658 

.9114332 

3283 

.3987001 

9052 

.1729974 

t0774 

154  29  81.5 

31.7 

o.:)3 

42149 

.9149585 

8554 

.3915885 

7946 

.1609120 

9925 

154  58  81.0 

312 

0.40 

41638 i 

.9184182 

3168 

.3844492 

6662 

.1668146 

8957 

165  27  80.9 

31.0 

0.47 

41126 

.9218119 

7123 

.3772825 

4904 

.1637054 

7871 

155  56  81.1 

31.1 

0.54 

40612 

.9251396 

0418 

.3700891 

2977 

.1605845 

6668 

156  25  81.7 

31.6 

0.60 

40096 

.9284010 

3050 

.3628692 

:0789 

.1574520 

5348 

156  54  82.7 

32.6 

0.66 

39578 

.9315959 

5017 

.3556236 

8342 

.1543084 

3919 

157  23  84.1 

33.9 

0.71 

39a59 

.9347242 

6318 

.3483526 

5641 

.151 1537 

2376 

157  52  85.8 

35.6 

0.76 

38539  1 

.9377854 

6948 

.3410568 

2692 

.1479883 

J0727 

158  21  87.9 

37.6 

0.81 

38017; 

.9407795 

6908 

.3337364 

9496 

.1448123 

8972 

158  50  90.5 

40.2 

0.85 

37494 

*  .9437061 

6192 
4800 

.32639231  6063 

.1416259 

7114 

159  19  93.5 

43.1 

0.89 

36969; 

—.9465650 

•f.3liM)245 

2303 

+.1384292 

5152 

159  48  96.9 

46.4 

+0.92 

36443' 

Note. — :  denote*  »  ohMige  in  tlio  preoeding  flgnre. 
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Date. 

KaCTPA^aTTLuA^ll  •ROnATOBIAX.. 

POLAMJSC 

LIPTIC. 

X. 

X'. 
2730 

Y. 

Y*. 
8495 

X. 

Z'. 

Tme  Longitade. 

5d!2 

Latitude. 

Loo.  Bad.! 

Sept.2.5 

^'.9493561 

+.3116339 

+.1^59925 

3090 

lib  ii  lod> 

+0!94 

0.06 

35916 

3.0 

.9520789 

t9977 

.3042206 

4369 

.1320060 

0930 

.  16046105.1 

54.5 

0.96 

35387 

3.5 

.0547335 

6542 

Je967854 

S0025 

.1287799 

8673 

16115110.0 

59.3 

0.96 

34857 

4.0 

.9573195 

2421 

.9893286 

5465 

.ri55444 

63!Si 

161  45  55.3 

4.6 

ei)5 

34325 

4.5 

.9698367 

761!^ 

.9818508 

$0694 

.1922997 

3879 

16^  14  61.0 

10.2 

0.94 

33792 

5.0 

.$622849 

21  r^ 

.2743525 

571« 

.1190460 

134^ 

f  69  43  67.2 

16.4 

0.93 

33257 

5.5 

.9646688 

5921 

.2668342 

:0542 

.1157836 

8730 

163  12  74.0 

23.1 

6.91 

32721 

«.o 

.9669733 

903^ 

.9592964 

5171 

.1125127 

6026 

163  41  81.2 

30.3 

0.88 

32183 

6.5 

.9692130 

1452 

.95ir395 

9609 

.1092336 

3239 

164  10  88.9 

37.9 

0.85 

31643 

7.0 

i)713827 

3169 

.9441642 

3869 

.1059465 

:0372 

164  39  97.2 

462 

Oi$l 

31101 

7.5 

.9734893 

4185 

.9365708 

7935 

.1026516 

7428 

165  8106.0 

54.9 

0.76 

30556 

8.0 

.97551 14 

4496 

.2289600 

«I833 

.0993491 

4408 

165  38  55.3 

4.2 

0.70 

30009 

8.5 

.9774701 

4103 

.9213322 

5561 

.0960392 

1313 

166  7  65.1 

13.9 

0.64 

99460 

9.0 

.9793580 

3Q02 

.2136880 

0126 

0927221 

8146 

166  36  75.4 

24.2 

0.58 

98909 

9.5 

.9811750 

1199 

.9060279 

2530 

.0893981 

4911 

167  5  86.3 

35.0 

0.52 

28356 

10.0 

.9829207 

8669 

.1983696 

5783 

.0860674 

1609 

167  34  97.7 

46.4 

045 

97800 

10.6 

.9845951 

5433 

.1906624 

8886 

.0897305 

8242 

168  3109.6 

68.9 

0.39 

27942 

11.0 

.9861978 

1481 

.1829581 

t1848 

.0793871 

4813 

168  38  62.1 

107 

0.32 

96680 

11^ 

.9877288 

6811 

.1752401 

4673 

.0760379 

1325 

169  2  75.1 

93.6 

0.26 

26115 

l:i.O 

J891877 

1491 

.1675090 

7367 

.0726830 

7780 

169  31  88.6 

37.1 

0.19 

25547 

19.5 

.9905744 

5309 

.1597654 

9936 

.0693928 

4182 

170  0102.6 

51.0 

0.13 

24976 

13.0 

.9918888 

8473 

.]699f00 

2387 

.0659575 

:053d 

170  30  57.1 

5.5 

0.07 

24402 

13.5 

.9931307 

0913 

.U4SHS3 

4724 

.06^5874 

6836 

170  59  72 1 

20.4 

+0.02 

23824 

14.0 

.9942999 

2626 

.1364659 

6954 

.0592126 

3092 

171  28  87.6 

35.9 

—0.02 

93243 

14.5 

.9953963 

3611 

.1986784 

9083 

.0558334 

9304 

17157103.6 

51.8 

0.06 

29658' 

15.0 

.9964198 

3867 

.1908815 

:1118 

.0524500 

5473 

m  *Jfr  60.2 

8.4 

d.io 

29070 

15.5 

.9973703 

3393 

.1130757 

3064 

.0490629 

1606 

172  56  77.9 

25.3 

0.13 

91479  1 

16.0 

.9982477 

2188 

.1052616 

4927 

.0456722 

7702 

173  25  94.6 

427 

0.16 

90885 

16.5 

.9990519 

0251 

.0974399 

6714 

.0422783 

3766 

173  55  52.5 

0.5 

0.18 

20288 

17.0 

.9997829 

7583 

.08961 1 1 

8429 

.0388814 

9800 

174  24  70.9 

18.9 

0.19 

19687 

17.5 

1.0004405 

4180 

.0817758 

:0079 

.0354818 

5807 

lV4  58  89.7 

37.6 

0.18 

19083 

18.0 

1.0010246 

0043 

.0739347 

:167I 

.0320796 

1788 

175221090 

56.9 

0.17 

18477 

18.5 

1.0015353 

5171 

.0660883 

3210 

.0286752 

7747 

175  52  68.8 

16.6 

0.16 

17868 

19.0 

1.0019793 

9563 

.0582371 

4700 

.0252687 

3685 

.  176  21  89.1 

36.8 

0.14 

17256 

19.5 

1.0023359 

3290 

.0603819 

6151 

.0218603 

9604 

17650109.7 

57.4 

0.11 

16642 

90.0 

1 .0026259 

6142 

.0425932 

7566 

.0184504 

5508 

177  90  70.8 

18.0 

0.08 

16026; 

90.5 

1.0028424 

8328 

.0346617 

8953 

.0150395 

1402 

177  49  92.4 

40.0 

—0.04 

15407 

91.0 

1 .0029852 

9778 

.0267980 

:0318 

.0116276 

7285 

178  19  54.3 

1.9 

•  0.00 

14786 

91.5 

1.0030544 

0491 

.0189327 

:1667 

.0082152 

3164 

178  48  76.6 

24.1 

+0.06 

14163 

29.0 

1.0030499 

0468 

.0110665 

3006 

.0048023 

9038 

179  17  99.4 

46.9 

0.12 

13539 

'       99.5 

1.0029719 

9710 

+.0031996 

4340 

+.0013894 

4911 

179  47  62,6 

10.0 

o;i8 

19913  1 

9d.0 

1.0028201 

8214 

—.0046666 

4323 

—.0020235 

:9216 

180  16  86.2 

33.6 

0.24 

19286 

98.5 

1.0025950 

5985 

.011^323 

2979 

.0054360 

3839 

180  45110.3 

57.6 

0.31 

11658 

94.0 

1.0022963 

3020 

.0203968 

1623 

.0088481 

7458 

181  15  74.8 

22.1 

0.38 

11029 

94.5 

1.0019242 

9391 

.02825&)6 

0250 

.01225(M 

1569 

181  44  99.7 

46.9 

-C.45 

10400 

• 

95.0 

1.0014787 

4888 

.0361200 

8^3 

.0156697 

5670 

182  14  65:0 

12.9 

0.52 

09771  j 

95.5 

1.0009599 

9728 

.0439775 

7427 

.0190787 

:9758 

182  43  90.8 

37.9 

0.59 

.00142 

Sffi.O 

1.0003677 

3822 

.0518315 

5i>e7 

.0224^2 

3831 

183  13  57.1 

4:2 

0.65 

08513 

96.5 

.99J)7023 

719(t 

.0596814 

4466 

.0258920 

78^5 

183  42  83.8 

30.8 

071 

07883 

27.0 

.9989636 

9825 

.0675265 

2917 

.0292057 

1923 

184  11  111.0 

58.0 

0.76 

07253 

97.5 

.9981517 

1728 

.07513665 

1318 

.0326972 

5986 

184  41  78:6 

25.5 

0.'8I 

06625 

28.0 

.9972667 

2900 

.0832006 

:9659 

.0360962 

:9924 

18510106.7 

53.6 

0.85 

06998 

28.5 

.9963086 

3341 

.0910285 

:7938 

.0394925 

3886 

185  40  75JI 

22.0 

0.89 

05371 

29.0 

.0952773 

3051 

.09884f)4 

6148 

.0428859 

7819 

186  9104.2 

51.0 

0.92 

04744 

90.5 

.9941731 

2031 

Ao&m\ 

4286 

.0462761 

1719 

186  39  737 

20.4 

0.94 

04118 

30.0 

.992995<y 

:028l 

.1I446B9 

2345 

.0496628 

5585 

187  8  103.7 

50.4 

0.96 

03493 

30^ 

.9917459 

7803 

.1222662 

0320 

.0530460 

:9416 

187  38  74.2 

20.8 

0.97 

09S70 

0«t.  1.0 

.!nK)4230 

4597 

.1300546 

:8206 

.0564253 

3208 

188  7105.2 

51.8 

0.98 

02248 

1.5 

.9890274 

066:^ 

.1878335 

5997 

.0598006 

6960 

188  37  76.8 

2:^.3 

0.98 

01697 

9.0 

.9875591 

6009 

.1456023 

3687 

.0631716 

0669 

189  6108.9 

55.4 

0.97 

01007 

9.5 

—.9860181 

0614^ 

—.1533606 

1272 

—.0666381 

4333 

189  36  81.5 

27.9 

+0.95 

00388 

VotaL—Tbe  accented  letters  eorreepoiid  te  the  nnkn  equinox  and  equator  of  Jaaaary  <H.O. 
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1879. 

BBCTANGULAR  EQUATORIAL. 

POLAR  BCLIPTIO. 

X. 

X'. 

Y, 

Y', 

s. 

aE'. 

A-=©'b 

X' 

/3-=®'8 

Lflg.Bad. 

1     ^»^^  V  v^w 

1 

4501 

:8745 

True  Longitode. 

Latitude. 

Veoi.—^. 

Ocl.3.0 

—.9844045 

—.161 1077 

^j0606997 

• 

7949 

190  6  5^7 

I*!! 

+0M 

9.99 

99770 

3.5 

.9827184 

7662 

.1688432 

6102 

.0738563 

1514 

"   190  35  88.4 

34.7 

0.8!) 

99153 

4.0 

iW0l)597 

t0098 

.1765666 

3338 

i)766077 

5026 

191  5  62.7 

9.0 

0.85 

98537 

4.5 

.9791285 

1808 

.1842771 

0446 

i)799535 

8484 

191  34  97.5 

437 

0.80 

97922 

5.0 

.9772249 

2795 

.1919744 

74i& 

.0832934 

1882 

192  4  78.9 

19.1 

0.75 

97308 

6.5 

.9752491 

3059 

.1996577 

4258 

.0866274 

5882 

19233108.9 

55.0 

0.69 

96694 

6.0 

i)7320n 

2602 

.2073267 

0951 

.0890552 

8500 

193  3  85.4 

31.5 

0.63 

96061 

6.5 

i)7IOblO 

1423 

.2149806 

7494 

.093276.'> 

1713 

193  9S  62.5 

8.5 

0.57 

95469 

7. 

.9688888 

9524 

.2226190 

3880 

.0965912 

4860 

194  #100.3 

46,3 

0.50 

94857 

7.5 

.Sl«^246 

6905 

.2:U)2412 

0106 

i)998988 

7936 

194  32  78.7 

24.7 

0.44 

94246 

ao 

JI642885 

3566 

il378466 

6164 

.1031992 

0940 

195  2  57.6 

3.5 

0.37 

93635 

8.5 

.9618806 

9510 

.2454347 

2049 

.1064920 

aftNJ8 

195  31  97.1 

43.0 

0.30 

93025 

9.0 

.9594010 

4736 

^2530048 

:7754 

.1097770 

6719 

196  1  77.1 

22.9 

0.24 

92414 

9.5 

.0568498 

9248 

.2605564 

3274 

.1130539 

19488 

196  31  57.7 

3.5 

0.18 

91803 

10.0 

4)542272 

3043 

.2680888 

S8602 

.1163224 

2174 

197  0  98.9 

44.6 

0.12 

91192 

10.5 

.0515332 

6185 

.2756016 

3735 

.1195824 

4774 

197  80  807 

26.4 

0.06 

90581 

11.0 

.11487679 

8494 

.8830942 

:8666 

.1228336 

7287 

198  0  63.1 

8.7 

+0.01 

89969 

11.5 

.9459315 

t015:) 

.8905659 

3388 

.1260757 

t9709 

19829106.0 

51.6 

—0.03 

89356 

18.0 

.9430243 

1103 

il980l61 

:7895 

.1293085 

8938 

198  69  89.6 

35.0 

6.07 

86743 

19.5 

^00464 

1346 

.3054442 

2188 

.1385317 

4371 

199  89  73.6 

19.1 

0.10 

88130 

13.0 

.9369981 

SOBK*) 

.3128497 

6843 

.1367450 

6405 

199  59  58.3 

3.6 

6.13 

87516 

13.5 

.9338795 

9722 

.3208318 

0070 

.1389482 

8438 

80028103.3 

48.7 

6.15 

86901 

14.0 

.9306908 

7857 

.3275899 

3657 

.1421409 

0366 

800  68  89.0 

343 

6.16 

86286 

14^ 

J374322 

5293 

.3349235 

6999 

.1453229 

8187 

801  38  75.8 

UOJS 

0.16 

85670 

15.0 

.9241039 

2032 

.3422319 

0089 

.1484940 

8900 

8il  68  61.8 

7.0 

9.16 

85053 

15.5 

.9207061 

8076 

.3496147 

2983 

.1516538 

5499 

20327  108.9 

54.1 

0.15 

84436 

16.0 

J)l  72390 

3427 

.3567710 

5493 

.1548022 

6984 

202  57  96.6 

41.6 

0.13 

83819 

16.5 

.9137030 

8089 

.3640005 

S7793 

.1570389 

8353 

803  87  84.8 

29i) 

0.11 

83301 

17.0 

.9100988 

2063 

.8712025 

:9822 

.1610636 

t9608 

803  57  73.6 

18.5 

9.08 

88583 

17.5 

.9064849 

5352 

.3783764 

1568 

.1641762 

0730 

804  87  68.7 

7.6 

—0.04 

81964 

1B.0 

.9026835 

7960 

.3855817 

3088 

.1678764 

17:14 

80456118.3 

57.1 

+0.01 

81345 

18^ 

i»88742 

9889 

.3926378 

4197 

.1703639 

2611 

80526108.4 

47.3 

0.06 

80726 

19.0 

.8049974 

S1143 

.3997240 

6067 

.1734383 

3357 

805  56  92.9 

37.6 

0.12 

80107 

19.5 

.8910534 

1725 

.4067799 

6634 

.1764995 

3971 

806  86  83.8 

28.5 

0.18 

79489 

W^O 

.8870426 

1639 

.4138050 

5893 

.1795473 

4451 

806  66  75il 

19.8 

OSU 

78871 

20.5 

i»29653 

:0888 

.420796^ 

5839 

.1625814 

4794 

307  26  67.1 

U.6 

0.31 

78254 

21.0 

.8788217 

9473 

.4277605 

5464 

•1856017 

5000 

307  56  59.3 

3.8 

0.37 

77638 

81.5 

.8746122 

7400 

.4346896 

4763 

.1886078 

5064 

30825111.9 

56.3 

0.44 

77024 

■  88.0 

.8703372 

4678 

.4415858 

3734 

.1915997 

4086 

808  55 105.0 

49.3 

0.51 

76411 

88.5 

.8659969 

:129l 

JI484486 

2371 

.1945770 

4762 

809  85  98.6 

42.9 

0.57 

75799 

83.0 

.8615915 

7258 

.4552773 

0667 

.1975397 

4391 

209  56  92.6 

36.8 

0.63 

76189 

88.5 

Je^5712I5 

2580 

.4620715 

:8618 

.2004873 

3870 

810  25  87.0 

31.3 

0.69 

74580 

84.0 

.8525872 

7238 

.4688306 

6218 

Jil0;i4198 

3198 

310  55  81.9 

26.0 

0.74 

78974 

84.5 

.8479890 

1298 

.4755542 

3464 

•  .2063368 

2371 

21 1  25  77.1 

21.1 

0.78 

73370 

85.0 

.8433272 

4701 

.4828416 

0348 

JM92382 

1388 

211  55  72.7 

16.7 

0.84 

78769 

85.5 

.8386021 

7472 

.488892(1 

6863» 

.8121238 

0847 

218  35  68.8 

18.8 

0.88 

78171 

86.0 

.8338142 

9614 

.495506'. 

3017 

.2149933 

8945 

212  55  65.3 

9.3 

0.91 

71576 

86.5 

.828^)639 

tll33 

.5020820 

X8791 

.2178466 

7482 

213  25  62.2 

6.0 

0.94 

70983 

87.0 

.8240515 

2029 

.5086213 

4185 

.820683.5 

6855 

213  55  59.6 

3.3 

0.96 

70393 

87.5 

^190773 

2308 

.5151813 

19195 

.2235037 

4061 

814  85  57.5 

1.3 

0.97 

69607 

88.0 

.8140417 

1973 

.5215825 

8818 

.826807(} 

2098 

21454  115.8 

59.4 

9.97 

69225 

!    8:).5 

.808»45() 

Si  028 

.5280043 

t8'J47 

.22}N)933 

:9965 

215  24114.4 

58.0 

0.97 

68646 

89.0 

.8037876 

9474 

.5.348864 

1879 

.8318624 

7660 

21554113.5 

57.0 

0.96 

68070 

89.5 

.7985696 

7316 

.5407881 

5:107 

.2346141 

5181 

21624  ll3Ji 

56.7 

0.94 

67498 

ao.o 

.7932914 

4554 

.5470892 

t8389 

.2373462 

8526 

24654113.3 

56.7 

0.92 

66930, 

1 

30.5 

.78795:k 

:I195 

.5532890 

0938 

.2400644 

;96S)2 

217  34113.8 

57.1 

0.89 

66365 

31.0 

.7825561 

7242 

.5595071 

3131 

.24276% 

6679 

31754  1148 

58.0 

0.86 

65805 

31.5 

.7770799 

2501 

.5656832 

4904 

iM54426 

3483 

31884  116.3 

59.4 

0.81 

65249 

Not.  1.0 

.7715850 

7572 

.5718166 

6250 

.2481041 

0103 

218  55  58.3 

1.3 

0.76 

64696 

I    1.5 

.7660118 

1861 

.577<)07l 

7167 

.2507470 

6537 

219  25  60.8 

3.8 

0.71 

64147. 

2,0 

—7603807 

5570 

— .58:)9542 

7650 

—.2533711 

9783 

219  55  63.8 

6.7 

+0.65 

63603 

Honk— t  denotes  a  dMDfe  In  tlM  praoediag  Mgan* 


M8       SVN^S  COOBDINATIS,  1879« 


Date. 
1979. 

BBCTAlf<^TrLAS  SOnATORIAI^ 

POLAS  BOLIPTIC. 

X. 

X'. 
8702 

T. 
—.5899573 

7693 

X. 

SB'. 

Trne  Longitude. 

A' 

Latitude. 

Log.  Bad. 

Not.  9.5 

^.7546919 

-..2559761 

8837 

290  95  674 

id:3 

-H)!59 

9.99 
63069 

3.0 

.7489457 

1260 

.5959169 

7294 

.2585619 

4700 

920  55  71.5 

14.3 

0.52 

62524 

3.5 

.743I4;25 

3248 

.6018301 

6446 

.9611282 

0368 

291  25  76.0 

18.8 

0.45 

61990 

4.0 

.7372827 

4670 

.6076987 

5145 

M&367i7 

5838 

221  55  81.0 

23.7 

0.S8 

61460 

4.5 

.:*3I3668 

5531 

.6135215 

3386 

ii669013 

1109 

222  25  86.6 

29.9 

0.31 

60932 

5.0 

.7253952 

5835 

.6199980 

1:64 

ii667079 

6180 

929  55  99.7 

36.2 

0.94 

60408 

5.5 

.7)93683 

5586 

.6250277 

S8474 

.9711942 

1048 

993  95  994 

41J6 

0.18 

O9t5oo 

6.0 

.7132865 

4787 

.6307102 

5313 

^2736602 

5713 

99355106.6 

48.9 

0.12 

59371 

6.5 

.7071502 

3444 

1^363449 

1674 

.2761054 

0170 

99425114.2 

56J> 

0.06 

58856 

7.0 

.7009598 

:1559 

.6419315 

7554 

.2785297 

4418 

924  56  624 

4Jb 

+0.01 

56344 

7.5 

.6947156 

9137 

.6474695 

2948 

.9809328 

8455 

925  96  71.1 

13.3 

^0.04 

57836 

8.0 

.6884180 

6180 

.6529585 

7852 

.9833145 

2278 

925  56  80.3 

294 

0.09 

5^130 

8.5 

.6820676 

2695 

.6583978 

2259 

.2856746 

5884 

926  96  89.9 

39.0 

0.12 

56895 

9.0 

.6756648 

8686 

.6637871 

6166 

.2880130 

t9274 

226  56 100.1 

49.1 

0.15 

56393 

9.5 

.6692101 

4158 

.6691958 

S9568 

.9903995 

9445 

99796110.8 

59.7 

0.17 

65894 

10.0 

.6627039 

9115 

.6744134 

9459 

J»96937 

5393 

997  57  69.0 

3.8 

0.19 

65397 

10.5 

.6561466 

3561 

J67g6495 

4835 

ii948956 

8118 

928  97  73.6 

15.3 

030 

54839 

U.0 

.6495389 

7502 

.6848337 

6692 

ii97]449 

0617 

928  57  85.7 

27.3 

0J») 

64340 

11.5 

.6428813 

10945 

.6899654 

8024 

.9993715 

2889 

929  97  98.3 

39.8 

0.19 

53850 

12.0 

.6361744 

3894 

.6950442 

t8828 

.3015751 

4932 

22957111i2 

52.7 

0.18 

53:161 

13.5 

.6294186 

6355 

.7000696 

:9ogr 

.3037555 

6742 

930  98  64.5 

6.0 

0.15 

58874 

13.0 

.6226143 

8330 

.7050413 

:8830 

.3050125 

8318 

930  58  78.3 

19.7 

0.12 

593H9 

13.5 

.6157621 

9826 

.7099588 

8091 

.3080461 

:9661 

931  98  99.5 

33.8 

0.09 

51907 

14.0 

.6088626 

:0849 

.7148217 

6666 

.3101559 

0766 

931 58  107.3 

48.5 

—0.05 

51497 

14.5 

.6019162 

:1403 

.7196^296 

4761 

.3192417 

1631 

232  99  62.3 

34 

0.00 

50948 

15.0 

.5949236 

tl495 

.7243820 

9301 

.3143034 

9955 

9;'9  59  77.7 

18.7 

+0.05 

60471 

15.5 

.5878852 

:1199 

.7290787 

19985 

.3163409 

9637 

933  99  93.5 

344 

0.10 

49996 

16.0 

.5808016 

:0310 

.7337192 

5707 

.3183541 

9776 

93359109.7 

50.5 

0.16 

49595 

16.5 

.5736734 

9046 

.r383033 

1565 

.3203428 

2670 

934  30  66.1 

6.9 

0.22 

49056 

17.0 

.5665011 

7340 

.7428305 

6654 

.3293067 

2316 

935  0  89.9 

23.6 

0.29 

48589 

17.5 

.5599854 

5200 

.7473005 

1571 

.3249457 

1713 

93530100.1 

40J5 

0.35 

48194 

18.0 

.5520270 

2633 

.7517128 

5712 

.3961596 

0860 

936  0117.7 

58.3 

042 

47663 

18.5 

.5447265 

9645 

.7560671 

t9272 

.3280485 

9756 

936  31  75.5 

16.0 

049 

4ri06 

190 

.5373845 

6242 

.7603630 

2248 

.3999120 

8398 

937  1  93.7 

34.1 

0.55 

46751 

19.5 

.5300016 

2430 

.7646002 

4638 

.3317501 

6786 

937  31  112ii 

59.5 

0.61 

46999 

90.0 

.5225782 

8212 

.7687783 

6437 

3335626 

4919 

S38  9  70.8 

11.0 

0JIJ6 

45851 

20.5 

.5151150 

3596 

.7728971 

7643 

.3353493 

9794 

938  39  89.7 

99J6 

0.71 

4540B 

91.0 

.5076125 

8587 

.7769563 

8953 

.3371102 

0411 

239  9109.0 

49.0 

0.76 

44968 

21.5 

.5000713 

3191 

.7809556 

8264 

.3388452 

7769 

939  33  68.6 

8.6 

OM 

44539 

29.0 

.4924920 

7414 

.7848947 

7674 

.3405542 

4867 

940  3  88.5 

984 

0.84 

44100 

99.5 

.4848754 

11964 

.7887733 

6478 

.3499370 

1703 

94033108j6 

48.5 

0.87 

43674 

93.0 

.4772219 

4744 

.7925913 

4677 

.3438934 

8975 

941  4  69.0 

83 

0JS9 

43959 

93.5 

.4695320 

7861 

.7963482 

2265 

.34552:14 

4583 

941  34  89.7 

994 

0.90 

49834 

24.0 

.4618065 

S0621 

.8000438 

t9239 

.3471268 

.0626 

949  4110.6 

50.9 

0.91 

49491 

94.5 

.4540459 

3030 

.8036779 

5600 

.3487036 

6402 

949  35  71.8 

11.3 

0.91 

49015 

95.0 

.4462508 

5094 

.80^j501 

1341 

.3509536 

1910 

943  5  93.3 

39.7 

090 

41614 

95.5 

.4384216 

6817 

.8107603 

6463 

.3517768 

7151 

94335115.1 

544 

OJSS 

41918 

26.0 

.4305589 

8205 

.8142083 

0963 

.3539730 

2122 

944  6  77.1 

16.3 

OM 

40890 

96.5 

.4226634 

9265 

03175938 

4838 

.3547422 

6822 

944  36  99.5 

38.7 

OJSS 

40444 

97.0 

.4147355 

SOOOO 

i)209164 

8064 

.3561841 

1250 

945  7  69.9 

1.3 

0.79 

40066 

97.5 

.4067750 

:0419 

.8941761 

0701 

.3575085 

5403 

945  37  85.1 

24ii 

0.75 

39693 

98.0 

.3087851 

t0595 

.8273725 

2685 

.3589854 

9281 

946  7108.3 

47.3 

0.70 

39396. 

98.5 

.3907638 

t0326 

.8305054 

4U34 

.3603449 

2885 

946  38  71.9 

10.8 

0.64 

389661 

99.0 

.3827124 

9826 

.8335746 

4746 

.3616767 

6912 

947  8  95J) 

24Jb 

0.58 

38619 

99.5 

.3746316 

9032 

.8365797 

4818 

.3629809 

9263 

947  38119.9 

5a6 

0.52 

38964 

300 

.3665219 

7948 

.8395206 

4248 

.3649571 

2034 

948  9  84.3 

22.9 

0.46 

37999 

30.5 

.:}583839 

6582 

.8423970 

3033 

.3655054 

4526 

948  39  109.1 

47.6 

0.39 

37586 

l>ac.  1.0 

.3502181 

iUMi 

.84riJ0H8 

1172 

.3667257 

6738 

949  10  74.9 

12.6 

0.32 

37256 

1.5 

.3420252,  3020 

.8479556 

8661 

.3679170 

8669 

949  40  99.6 

37.9 

0.26 

369391 

2.0 

.:i338()56,:08.i7 

ii506:)7:{ 

5499 

.3690817 

0317 

950  11  654 

3.7 

0.19 

36614 

2  5 

^.3265601  i  8395 

— .85:«53r> 

168!;« 

—.3702172 

1681 

950  41  91.5 

29.7 

+0.12 

36309 

NOTB.— The  oooented  lettera  oomiipoDd  to  tho  bimb  eqainoz  Mid  Kqustor  of  Jaoouy  O/^A 


SUN^S  COORDINATES,  1870.       MO 


Data 
1S79. 

RECTANGULAR  EQUATORIAL. 

POLAR  BCTiTPTIO. 

X. 

X'. 

Y. 

Y'. 
7209 

X. 

Z'. 

Trae  LoDgitndo. 

V 

Latitade. 

Log.R«d. 
Veet-#. 

Dec.  3.0 

—.3172892 

5698 

—.8558041 

—.3713341 

2759 

85f  1l'll7.9 

5^!o 

+0.'U6 

9.99 

35995 

3.5 

.3089936 

{2755 

.8583888 

2078 

.3734036 

3554 

251  42  84.6 

23.6 

0.00 

35695 

4.0 

.3006738 

9569 

.8607074 

6386 

.3734522 

4060 

25213111.7 

49.6 

—0.06 

35401 

4.5 

iS923304 

6146 

.8630597 

:9831 

.3744731 

4378 

353  43  79.1 

16.9 

0.11 

35111 

5.0 

S83Q640 

t349:i 

.8653453 

3709 

.3754650 

4307 

25313106.8 

44.5 

0.15 

34836 

5.5 

.2755754 

8618 

.8675641 

4919 

.3764378 

3845 

253  44  74.8 

13.4 

0.19 

34547 

6.0 

.2671651 

4.VJ6 

.8697158 

6458 

.:i7736l5 

3192 

254  14  103.2 

40.7 

0.32 

34372 

65 

.2587:m 

80333 

.8718003 

7334 

.3783661 

2248 

354  45  71.8 

9.3 

0.24 

34002 

7.0 

.2502818 

5715 

.8738171 

7516 

.3791413 

1010 

25515100.7 

:i8.i 

0.26 

33737 

7.5 

.2418101 

xiooo 

.8757663 

7031 

.3799871 

9478 

255  46  70.0 

7.3 

0.27 

33477 

8.0 

i2:{:)3191 

6109 

.8776477 

5868 

.3808034 

7651 

356  16  99.7 

36.8 

0.28 

33331 

8.5 

.2248096 

:I024 

.879461 1 

4035 

.3815901 

5538 

356  47  69.5 

6.6 

0.28 

32969 

9.0 

J8I63823 

5761 

.8812063 

1499 

.3833471 

3108 

257  17  99.6 

36.6 

0iJ7 

32731 

9.5 

.2077379 

:0337 

.8828829 

8389 

.3830744 

0391 

257  48  70.0 

6.9 

0.25 

32478 

10.0 

.1991770 

4737 

.8844910 

4393 

.3837719 

7376 

258  18  100.8 

37.6 

Oi» 

32940 

J0.5 

.1906004 

8971 

.8860302 

:9808 

.3844396 

406:4 

258  49  71.7 

8.5 

0.19 

32005 

J1.0 

•1o«00d8 

3064 

.8875005 

45.S5 

..3850773 

0450 

359 19  102.9 

39.5 

0.15 

31774 

11.5 

.1734028 

7013 

.8889016 

8570 

.3836849 

6537 

259  50  74.3 

10.8 

0.11 

31547 

r^o 

.1647832 

t0836 

a:»03334 

1912 

.3863635 

2333 

26020105.9 

43.3 

0.06 

31323 

13.5 

.1561507 

4509 

.8914958 

4559 

.3868099 

7807 

260  51  77.6 

13.9 

—0.01 

31103 

13.0 

.1475061 

8071 

.8936887 

6512 

.3873273 

2990 

261  21 109.6 

45.8 

+0.05 

30887 

13.5 

.1388500 

:1518 

.8938130 

7760 

.3878143 

7871 

261  53  81.8 

17.9 

0.11 

30675 

14.0 

.1301838 

4858 

i^8656 

8329 

.3883710 

2450 

96332114^2 

50.9 

0.17 

30468 

14J> 

.1215062 

8096 

.8958493 

8190 

.3886974 

6724 

363  53  86.7 

22.6 

0.24 

30264 

15.0 

.1128197 

tl238 

.8967631 

7352 

.3890936 

0697 

26323119.3 

55.1 

0.31 

30064 

15.5 

.1041244 

4293 

.8976069 

5814 

.3894594 

4366 

263  54  92.2 

37.9 

0.38 

29868 

16.0 

.0954211 

7267 

.8963807 

3677 

.3897947 

7730 

264  35  65  J2 

0.8 

0.44 

29675 

16.5 

,0867107 

:0170 

.8990843 

0637 

.3900997 

0790 

264  55  98.3 

33.7 

0.50 

29487 

17.0 

.0779939 

:3008 

.8997178 

6996 

.3903743 

3546 

265  36  71.4 

6.8 

0.55 

29303 

17.5 

.0692714 

5790 

.9002811 

3654 

.3906183 

5998 

36556104.6 

39.9 

0.60 

29124 

18.0 

.0605440 

8522 

.9007743 

7611 

.3908330 

8146 

266  37  77.9 

13.1 

0.65 

98950 

18.5 

.0518124 

:I313 

.9011972 

1864 

.3910153 

:9989 

36657  111i2 

46.3 

0.69 

28780 

19.0 

i)430771 

3864 

.9015499 

5416 

..3911680 

1538 

367  38  84.6 

19.6 

0.73 

38615 

19.5 

.0343387 

6486 

.9018334 

8266 

.3913904 

3763 

267  58118.1 

53.0 

0.76 

28454 

90.0 

.0255J)7n 

9083 

.{X)30447 

0414 

.3913833 

3694 

268  29  91.7 

36.5 

0.79 

28299 

«0.5 

.0168555 

:]664 

.9031869 

1861 

.3914438 

4330 

269  0  65  J2 

0.0 

0.81 

28151 

21.0 

—.0081 122 

4336 

.902358S) 

2606 

,3914749 

4643 

369  30  98i^ 

33.5 

0.82 

28008 

.   «1.5 

+J0OO6315 

3196 

..9033607 

3649 

.3914756 

4660 

270  1  72.5 

7.1 

ojsa 

37869 

23.0 

.009:1747 

0634 

.9031934 

1993 

.3914459 

4375 

270  31  106.2 

40.7 

om 

37736 

22.5 

.0181167 

t8040 

.9030540 

0633 

.3913859 

3786 

271  3  79.8 

14.9 

0.80 

37610 

23.0 

.0268569 

5439 

.9018456 

8575 

.3913955 

3893 

27132113.5 

47.8 

0.78 

27490 

23.5 

.0355fM6 

3813 

.9015672 

5817 

.3911749 

1699 

272  3  87.3 

31.5 

0.75 

27376 

24.0 

.0443291 

0154 

.9013188 

3359 

.3910240 

0202 

27333131.1 

55.2 

0.72 

27369 

24.5 

.0530599 

:7459 

.•HaJoOUo 

8304 

.3908438 

8401 

273  4  94.9 

28.9 

om 

27169 

25.0 

.0617864 

4733 

.9003131 

3353 

.3906314 

6398 

273  35  68.7 

2.6 

0.63 

27076 

25.5 

.070507!) 

1934 

i^7556 

7804 

.3903898 

3893 

274  5109.5 

36.4 

0.57 

26989 

26.0 

.0792238 

t9091 

.8991383 

1560 

.3901179 

1186 

374  36  76.5 

10.3 

0.51 

36908 

26.5 

.0879335 

6186 

J)984314 

4614 

.3898159 

8177 

375  6110.5 

44.2 

0.45 

26835 

27.0 

JOdGSae^i 

3313 

.8976650 

6976 

.3894837 

4866 

375  37  84.5 

18.1 

0.38 

36770 

27.5 

.1053:414 

0161 

.8968391 

8643 

.3801314 

1355 

276  7118.5 

53.0 

0.31 

36711 

28.0 

.1140182 

:7028 

.8JI59337 

9615 

.3887289 

7343 

276  38  93.4 

35.8 

0J25 

26659 

28.5 

.1226963 

3807 

i$949490 

9894 

.3883064 

3138 

277  8126.4 

59.7 

0.18 

26615 

29.0 

.1313648 

0492 

.8939050 

9480 

.3878538 

8613 

277  39100.5 

33.6 

0.1 1 

26578 

20.5 

.1400333 

17076 

.8927917 

8373 

.3873711 

3798 

278  10  74.7 

7.8 

+0.04 

26548 

1    30.0 

.1486713 

3555 

.8916093 

6576 

.3868584 

8683 

278  40 109.0 

43.0 

—0.03 

96536 1 

i    30.5 

.1573078 

9931 

.8903578 

4087 

.3863157 

3367 

279  11  83.3 

16.3 

0.08 

36510: 

;    31.0 

.1659335 

6168 

.88.90373 

0908 

.3857430 

7553 

27941117.6 

50.4 

0*14 

26501 

3J.5 

.1745446 

3390 

.8876478 

7040 

.:M51404 

1538 

380  13  93.0 

34.7 

0.19 

36499 

1    32.0 

1 

•f.l83U35 

(8280 

t 

—.8861894 

3483 

—.3845079 

53S^ 

280  42  196.5 

59.1 

—0.24 

26503 



VOTB.— I  denotes  a  ohMiieB  in  the  preoeding  flcuze* 
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MERCURY. 

1 

1870. 

Julian 
Bay. 

Z. 

y- 

Z. 

Log 
BadtoB 
Vector. 

Longitude  in 
Orbit. 

X. 

«• 

--y. 

z. 

Jan.       0 

24MI 

7350 

-0.1955 

40^2602 

40.0396 

9.5170 

12^142 

45.35 

-7.12 

-1.08 

5 

7355 

0.3135 

0.1595 

0.0415 

9.5502 

153    0.5 

6.82 

3.58 

0.90 

10 

7360 

0.3802 

40.0322 

0.0368 

9.5841 

175    2.1 

6.54 

-  0.56 

0.63 

15 

7365 

0.3979 

-0.1001 

0.0272 

9.6140 

194    1.5 

5.58 

4-  1.40 

0.38 

20 

7370 

0.3732 

0^2222 

40.0147 

9.6377 

210  47.9 

4.44 

2.64 

-0.18 

25 

7375 

0^147 

0.3245 

-0.0006 

9.6548 

226    a9 

3.32 

a42 

0.00 

30 

7380 

0^2310 

0.4009 

0.0132 

9.6652 

240  23.6 

2.28 

a94 

40.13 

Feb.     4 

7385 

0.1301 

0.4475 

0.0262 

9.6690 

254  15.5 

li25 

A3& 

0.25 

9 

7390 

-0.0196 

0.4616 

0.0373 

9.6663 

268    5.2 

40.19 

4.51 

0.37 

14 

7395 

40.0925 

0.4415 

0.0156 

9.6571 

282  18.1 

-0.96 

4.60 

0.48 

19 

7400 

0.1969 

0.3866 

0.a503 

9.6412 

297  21.8 

2.28 

4.48 

0.59 

24 

7405 

0.2837 

Oi2979 

0.0506 

9.6187 

313  49.4 

3.84 

^4.05 

a68 

March  1 

7410 

0.3411 

0.1788 

0.0456 

9.5898 

332  21.7 

5.65 

2.97 

0.76 

6 

7415 

0.3559 

-0.0880 

0.0351 

9.5563 

353  47.4 

7.42 

4-0.79 

a73 

11 

7420 

0.3145 

40.1081 

-0.0190 

9.5225 

18  52.1 

1 

8J29 

-2.85 

40.50 

16 

7425 

0.2120 

0.2318 

40.0006 

9.4964 

47  45J2 

6.69 

7.31 

-0.02 

21 

7430 

-hO.0608 

0.3008 

0.0200 

9.4880 

79    6L9 

^02 

10.06 

0.67 

26 

7435 

-4).1057 

OJ2960 

0.0346 

9.5012 

110    7.3 

4^22 

9.03 

1.05 

31 

7440 

0.2491 

0.2243 

0.0413 

9.5299 

138  11.1 

6.23 

5.61 

1.03 

April     5 

7445 

0.3468 

40.1097 

0.0403 

• 

9.5643 

162  22.6 

6.85 

-2.16 

0.79 

10 

7450 

0J3931 

-Oi)220 

0.0333 

9.5969 

183    AA 

6J20 

4-0.35 

0.52 

15 

7455 

0.3925 

0.1515 

0.0223 

9.6244 

201    3.7 

5.12 

\M 

0.29 

20 

7460 

0.3531 

a2665 

40.0091 

9.6455 

217    8.8 

3.97 

aoo 

^.10 

25 

7465 

0.2833 

0.3589 

-0.0050 

9.6598 

231  58.1 

2.89 

a66 

40.06 

30 

7470 

0.1917 

a4236 

0.0187 

9.6675 

246    3.3 

1J86 

4.10 

0.18 

May     5 

7475 

-0.0857 

0.4.572 

0.0310 

9.6687 

259  51.4 

40.83 

4.39 

OJ29 

10 

7480 

40.9261 

0.4576 

0.0411 

9.6634 

273  47.4 

-4).25 

4.56 

0.41 

15 

7485 

0.1361 

0.4235 

0.0479 

9.6515 

288  17.3 

1.47 

4.57 

0.52 

20 

7490 

0.2348 

0.3547 

0.0510 

9.6328 

303  50.7 

2.89 

4.36 

0.63 

25 

7495 

0.3113 

a2529 

0.0493 

9.6076 

321    3.6 

4.56 

3.70 

0.72 

30 

7500 

0.3531 

-0.1235 

0.0120 

9.5766 

840  40.2 

6.40 

4.2JM 

a76 

June     4 

7505 

0.3464 

40.0221 

0.0292 

9.5432 

3  30.3 

7.96 

-0.51 

0.67 

9 

75J0 

Oi2803 

0.1628 

-0.0113 

9.5104 

30  10.6 

ao2 

4.66 

40.32 

14 

7515 

40.1550 

0J2680 

40.0088 

9.4904 

60  20.0 

^.10 

8.81 

-0J39 

19 

7520 

^U)074 

0.3081 

0.0267 

9.4909 

91  55.6 

40JM 

10.10 

0.87 

24 

7525 

0.1685 

0.2738 

0.0382 

9.5116 

i21  58.0 

4.79 

7.78 

1.09 

29 

7530 

0J2949 

0.1813 

00418 

9.5437 

148  28.5 

6.71 

4.13 

0.95 

July     4 

7535 

0.3716 

40.0571 

0.0381 

9.5780 

171    9.6 

a67 

^  1.03 

0.68 

9 

7540 

0.3980 

-0.0757 

0.0293 

9.6068 

190  39.2 

5.78 

4-  1.10 

0.43 

14 

7545 

0.3807 

0JM)O5 

0.0172 

9.6338 

207  47.1 

4.65 

2.45 

O^V 

19 

7550 

0.3280 

0.3071 

40.0034 

9.6521 

223  17.2 

3.52 

aso 

-ao3 

24 

7555 

0.2485 

0.3886 

-0.0106 

9.6637 

237  45.1 

2.47 

a86 

40.10 

29 

7560 

0.1499 

0.4412 

0.0239 

9.6688 

251  40.3 

1.44 

4J23 

0.23 

Aug.     3 

7565 

-0.0406 

0.4615 

0.0354 

9.6673 

265  2a6 

•ha40 

4.47 

OJM 

8 

7570 

40.0716 

0.4480 

0.0443 

9.6593 

279  35.1 

-0.73 

4.59 

0.45 

13 

7575 

0.1782 

0.3997 

0.0498 

9.6447 

294  26.9 

2.02 

4J52 

0.56 

18 

7580 

0.2694 

0.3170 

0.0509 

9.6234 

310  35.9 

a53 

4.17 

0.67 

23 

75a5 

0.3331 

0.2030 

0.0470 

9.5957 

328  41.4 

.^29 

a24 

0.74 

28 

7590 

0.3569 

-0.0654 

O.0375 

9.5628 

349  30.6 

7.12 

4.  1.31 

a75 

Bept     2 

7595 

0,3271 

40.0814 

0.0224 

9.5286 

13  51.6 

8.26 

-2.06 

0.57 

7 

7600 

0.2:»8 

0.2117 

-O.0032 

9.5003 

42    4.6 

7.25 

6.50 

4aio 

12 

- 

7605    -^0.0916 

40.2932 

40.0164 

9.4879 

73    9.5 

-3.04 

-9.81 

-055 

Note.— The  Spoeb  ia  the  S,4(X>,000tb  day  of  the  Julian  Period  =  1879.  July  SS. 
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.      MERCURY. 

i 

• 

1879. 

Julian 
Bay. 

X. 

y- 

Z. 

Loff 
Badius 
Vector. 

LoneitndeiD 
^bit. 

—  z. 

«» 
-.-y. 

1^ 

Sept. 

17 

340 

7610 

-0.0751 

•fO.3027 

+0.0323 

9.4972 

lOl  2^.8 

+  2.36 

-9.49 

-1.01 

22 

7615 

0^2252 

0.2418 

a04O7 

9.5238 

133  12.3- 

5.88 

6.32 

1.06 

27 

7620 

0.3323 

0.1333 

ao4io 

9.5578 

158    7.2 

6.87 

2.75 

0.84 

Oct 

2 

7625 

0.3882 

+0.0032 

a0350 

9.5911 

179  24.7 

a36 

•  0.05 

0.57 

7 

7630 

a3958 

-0.1280 

a0246 

9.6197 

197  51,0 

5.34 

+  1.71 

0.34 

12 

7635 

0.3632 

0.2464 

+0.0117 

9.6420 

214  14.4 

4.19 

2.84 

-0.13 

17 

7640 

0^2984 

0.3435 

-0.0024 

9.6576 

229  15.3 

ao8 

3.56 

+0.03 

22 

7645 

0.2101 

0.4138 

0.0162 

9.6666 

243  26.7 

2.05 

4.03 

0.16 

Nov. 

27 

7650 

-0.1064 

0.4.535 

0.0288 

9.6690 

257  16,1 

+  1.02 

4.35 

OJ28 

1 

7655 

40.0050 

0.4602 

0.0394 

9.6649 

271    8.6 

-  0.04 

4.54 

0.39 

6 

7660 

0,1160 

0.4327 

0.0470 

9.6542 

285  30.1 

1.23 

4.59 

0.50 

11 

7665 

0.2176 

0.3701 

0.0507 

9.6369 

300  49.1 

2.60 

4.42 

0.61 

16 

7670 

0.2992 

0.2743 

0.0600 

9.6129 

317  40.1 

4.23 

3.87 

0.70 

21 

7675 

0.3485 

0.1494 

0.0438 

9.5828 

336  46.0 

6.06 

2.60 

0.76 

26 

7680 

0.3519 

-0.0060 

0.0320 

9.5488 

358  56.1 

7.73 

+  0.12 

0.71 

Dec 

1 

7685 

0.2974 

+0.1381 

-0.0150 

9.5158 

24  52.2 

8.21 

-3.81 

+0.41 

6 

7690 

0.1823 

0.2525 

+0.0050 

9.4928 

54  28.4 

5.87 

8.16 

-0.16 

11 

7695 

•IO.0243 

0.3063 

0.0238 

9.4891 

86    1.4 

-0.80 

10.16 

0.79 

16 

7700 

-0.1400 

0J2854 

0.0367 

9.5065 

1 16  33.5 

+  4.12 

8.40 

1.08 

21 

7705 

0.2748 

0.2019 

0.0417 

9.5373 

143  47.8 

6.53 

4.80 

0.99 

26 

7710 

0.3612 

+0.0822 

0.0393 

9.5717 

167    9.9 

6.78 

-  1.54 

0.74 

31 

7715 

0.3967 

-0.0510 

0.0313 

9.6034 

187  11.7 

5.98 

+  0.76 

0.47 

96 

7720 

-0.3868 

-0.1782 

40.0196 

9.6296 

204  42.7 

+  4.86 

+  2.25 

-0JJ5 

VENUS. 

1879. 

Julian 
Day. 

X. 

y- 

• 
Z. 

Log 
Badiiu 
Vector. 

Longitadein 
&blt 

X. 

2. 

r3 

Jan. 

0 

340 

7350 

-hO.3022 

-0.6619 

-4).0272 

9.8622 

29l3^.3 

-  9.50 

+20.82 

+0.85 

5 

7355 

0.3903 

0.6140 

0.0315 

9.8623 

302  29.6 

12.27 

19.30 

0.99 

10 

7360 

0.4710 

0.5544 

0.0353 

9.8623 

310  23.8 

14.80 

17.42 

1.11 

15 

7365 

0.5426 

0.4841 

0.0384 

9.8623 

318  17.9 

17.06 

15.22 

1.21 

20 

7370 

0.6039 

0.4047 

0.0407 

9.8622 

326  12,1 

18.99 

12.73 

128 

25 

7375 

0.6536 

0.3175 

0.0422 

9.8620 

334    6.7 

20.58 

10.00 

1.33 

30 

7380 

0.6908 

0.2242 

0.0430 

9.8618 

342    1.6 

21.78 

7.07 

1.35 

Feb. 

4 

7385 

0.7147 

0.1266 

0.0429 

9.8616 

349  5a9 

22.57 

4.00 

1.35 

9 

7390 

0.7249 

-0.0265 

0.0420 

9.8613 

357  52.9 

22.94 

+  0.84 

1.33 

14 

7395 

0.7212 

+0.0740 

0.0403 

9.8610 

5  49.6 

22.88 

-2.35 

li28 

19 

7400 

0.7035 

0.1732 

0.0378 

9.8606 

13  47.0 

22.37 

5.51 

1.20 

24 

7405 

0.6723 

0.2689 

0,0346 

9.8602 

21  45.2 

21.43 

8.58 

1.10 

March  1  | 

7410 

0.6279 

0.3594 

0,0307 

9.8598 

29  44.3 

20.07 

11.49 

0.98 

6 

7415 

0.5714 

0.4430 

0.0262 

9.8594 

37  44.3 

18.32 

14,20 

0.84 

n 

7420 

0.5037 

0.5179 

0.0212 

9.8590 

45  45.3 

16.20 

16.65 

0.68 

16 

7425 

0.4262 

0.5827 

0.0158 

9.8586 

53  47,1 

13.74 

18.79 

0.51 

21 

7430 

0.3403 

0.6360 

0.0101 

9.8582 

61  49.8 

11.00 

20.57 

0.33 

26 

7435 

0.2477 

0.6769 

-0.0042 

9.8578 

69  53.4 

8.03 

21.95 

+0.14 

31 

7440 

0.1503 

0.7044 

+0.0018 

9.8575 

77  57.8 

4.88 

22.89 

-0.06 

April 

5 

7445 

+0.0498 

0.7180 

0.0078 

9.8572 

86    2.9 

-  1.62 

23.38 

0.25 

10 

7450 

-0.05  J  G 

0.7173 

0.0136 

9.8569 

94    8.7 

+  1.68 

23.40 

0.44 

15 

7455 

0.1520 

0.7024 

0.0192 

9.8567 

102  15.0 

4.97 

22.95 

0.62 

20 

7460 

-OiJ494 

+0.6735 

+0.0243 

9.8565 

110  21.8 

+  8.16 

-22.03 

-0.79 

26 


KOTB.— The  Epoch  is  the  8,405,000th  day  of  the  Julian  Period  =s  1872,  July  95. 
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VENUS. 

1879. 

Julian 
Day. 

X. 

y- 

Z, 

Log 
Bad&s 
Vector. 

Longitude  in 
&bit. 

z. 

z. 

April  25 

340 

7465 

-0.3418 

40.0313 

+0.0290 

9.8564 

Ill  2^.8 

+11.19 

-20.66 

-0.95 

30 

7470 

0.4274 

0.5765 

0.0331 

9.8563 

126  36.1 

1400 

18.87 

1.09 

May   5 

7475 

0.5045 

0.5101 

0.0965 

9.8564 

134  43.4 

1&52 

ia70 

1J20 

10 

7480 

0.5715 

0.4336 

0.0392 

9.8564 

142  50.6 

18.71 

14.19 

1.28 

15 

7485 

0.6272 

0.3486 

0.0412 

9.8565 

150  57.5 

20.51 

11.40 

1.34 

20 

7490 

0.6704 

0.2565 

0.0423 

9.8567 

159  4.2 

21.89 

8.88 

1.38 

25 

7495 

0.7002 

0.1594 

0.0426 

9.8570 

167  10.4 

22.83 

5^ 

1.39 

30 

7500 

0.7162 

+0.0591 

0.0420 

9.8572 

175  16.1 

23.31 

-  1.92 

1.37 

June  4 

7505 

0.7180 

-0.0424 

0.0406 

9.8576 

183  21.0 

23.32 

+  1.38 

1^ 

9 

7510 

0.7056 

0.1430 

0.0384 

9.8579 

191  25.2 

22.86 

4.63 

1.24 

14 

7515 

0.6793 

0.2409 

0.0354 

9.8583 

199  28.5 

21.95 

7.78 

1.14 

19 

7520 

0.6396 

0.3339 

0.0318 

9.8587 

207  31.0 

20.61 

10.75 

1.02 

24 

7525 

0.5875 

0.4205 

0.0275 

9.8591 

215  32.6 

ia87 

13.51 

0JR8 

29 

7530 

0.5238 

0.4988 

0.0227 

9.8595 

223  33.3 

ia78 

15J98 

0.72 

July"  4 

7535 

0.4499 

0.5674 

0.0174 

9.8599 

231  33.1 

14.37 

iai3 

0.56 

9 

7540 

0.3673 

0.6250 

0.0118 

9.8603 

239  31.9 

11.70 

19:91 

0.38 

14 

7545 

0.2775 

0.6704 

+0.0060 

9.8607 

247  29.9 

a82 

21.30 

-0.19 

19 

7550 

0.1824 

0.7029 

0.0000 

9.8611 

255  27.1 

5.78 

22:28 

0.00 

24 

7555 

-0.0838 

.  0.7219 

-0.0059 

9.8614 

263  23.6 

+  2.65 

22.83 

+0.19 

29 

7560 

40.0165 

0.7269 

0.0117 

9.8617 

271  19.4 

-  -0.52 

22:94 

0.37 

Aug.  3 

7565 

0.1164 

0.7180 

0.0173 

9.8619 

279  14.7 

a67 

22.63 

0.55 

8 

7570 

0.2141 

0.6954 

0.0226 

9.8621 

287  9.5 

6.74 

21.89 

a7i 

-13 

7575 

0.3077 

0.6594 

0.0274 

9.8622 

295  3.9 

9.68 

20.74 

0.86 

18 

7580 

0.3954 

0.6107 

0.0318 

9.86« 

302  58.1 

12.43 

19.20 

1.00 

23 

7585 

0.4755 

0.5504 

0.0355 

9.8623 

310  52.2 

14.94 

17.30 

1.12 

28 

7590 

0.5466 

0.4796 

0.0385 

9.8623 

318  4a4 

17.18 

15.06 

liil 

Sept.  2 

7595 

0.6072 

0.3996 

0.0408 

9.8622 

326  40.7 

19.10 

12.57 

1.28 

7 

7600 

0.6562 

0.3120 

0.0423 

9.8620 

334  35.3 

20.66 

9.82 

1.33 

12 

7605 

0.6926 

0.2184 

0.0430 

9.8618 

342  30.2 

21.84 

6,89 

1.36 

17 

7610 

0.7158 

0.1206 

0.0429 

9.8616 

350  25.6 

22.61 

a8i 

1.36 

22 

7615 

0.7251 

-0.0205 

0.0419 

9.8613 

358  21.6 

22.95 

+  0.65 

1.33 

27 

7620 

0.7205 

+0.0800 

0.0402 

9.8610 

6  18.2 

22.86 

-  2.54 

1.27 

Oct   2 

7625 

0.7020 

0.1791 

0.0876 

9.8606 

14  15.7 

22.33 

a69 

1.20 

7 

7630 

0.6699 

0.2746 

0.0344 

9.8602 

22  14.0 

21.36 

a75 

1.10 

12 

7635 

0.6249 

0.3647 

0.0305 

9.8598 

30  13.1 

19i>7 

11.66 

0J97 

17 

7640 

0.5676 

0.4477 

0.0259 

9.8594 

38  13.1 

18.19 

14.35 

0.83 

22 

7645 

0.4993 

0.5221 

0.0209 

9.8590 

46  14.1 

16.05 

16.79 

a67 

27 

7650 

0.4213 

0.5862 

0.0155 

9.8587 

54  lao 

ia58 

18.91 

0.50 

Nov.   1 

7655 

0.3350 

0.6389 

0.0098 

9.8582 

62  18.7 

10.83 

20.65 

0.31 

6 

7660 

0.2420 

0.6789 

-0.0038 

9.8578 

70  22.3 

7.85 

22.01 

+0.12 

11 

7665 

0.1443 

0.7a56 

+0.0022 

9.8575 

78  26.7 

4.70 

22.93 

-0.07 

16 

7670 

+0.0438 

0.7183 

0.0081 

9.8572 

86  31.9 

-  1.43 

23.39 

0.27 

21 

7675 

-0.0576 

0.7168 

0.0139 

9.8569 

94  37.6 

+  1.88 

23.38 

0.40 

26 

7680 

0.1579 

0.7011 

0.0195 

9.8567 

102  43.9 

5.16 

22.90 

0.64 

Dec.   1 

7685 

0.2550 

0.6715 

0.0246 

9.8565 

110  50.6 

8.34 

21.96 

0.80 

6 

7690 

0.3470 

0.6284 

0.0292 

9.8564 

118  57.6 

11.36 

20ii7 

OiM) 

11 

7695 

0.4322 

0..5728 

0.0333 

9.i8564 

127  4.8 

1415 

18.76 

1.09 

16 

7700 

0.5087 

0.5060 

0.0367 

9.8564 

135  12.0 

16.65 

16.57 

1.20 

21 

7705 

0.5751 

0.4289 

0.0394 

9.8564 

143  19.2 

18.82 

14.04 

1.25> 

26 

7710 

0.6301 

0.3434 

0.0413 

9.8566 

151  26.1 

20.61 

11.23 

1.35 

31 

7715 

0.6725 

0.2510 

0.0424 

9.8568 

159  32.7 

21.97 

8.20 

1.38 

36 

7720 

-0.7015 

+0.1536 

+0.0426 

9.8570 

167  38.9 

+22.88 

-  5.01 

-1.39 

KOTB.— The  Epoch  is  the  S,405,000th  day  of  the  Julian  Period  s=  1879,  Jisly  85. 
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THE   EARTH. 

1879. 

Julian 
Day. 

X. 

y- 

Z. 

Vector. 

9.9927 

Longitodein 

0» 

— y- 

X. 

Jan. 

0 

240 

7350 

-0.1686 

+09687 

OMOO 

oSsh 

+  2.36 

-13.59 

0.00 

10 

7360 

0J^4 

0i»30 

9.9928 

110    3.6 

4.73 

12:95 

- 

• 

20 

7370 

0,4957 

0.8499 

9.9931 

120  14.6 

&93 

11:90 

do 

7380 

0.6387 

0.7503 

9.9996 

130  24.4 

8.91 

10.46 

Feb. 

9 

7390 

0.7621 

0.6272 

9.9943 

140  32.4 

10.58 

8.70 

19 

7400 

0.8620 

0.4850 

9.9952 

150  38.2 

11.89 

6.68 

March  1 

7410 

0.9355 

0.3278 

9.9962 

160  41.3 

12.81 

4.49 

11 

7420 

0.9809 

+0.1608 

9.9974 

170  41.3 

13.32 

-2.19 

21 

7430 

0.9966 

-p.0111 

9.9986 

180  38.2 

13.42 

+  0.15 

31 

7440 

0.9627 

0.1826 

9.9998 

190  31.7 

13.13 

2.44 

April 

10 

7450 

0.9399 

0.3488 

0.0011 

200  21.8 

12.45 

4.62 

20 

7460 

0.8694 

OMiS 

0.0023 

210    8.6 

11.42 

6.63 

90 

7470 

0.7736 

0.6461 

0.0094 

219  52.1 

10.08 

a42 

May 

10 

7480 

0.6556 

0.7687 

0.0044 

229  32.6 

8.49 

9.95 

20 

7490 

0.5187 

0.8694 

a0053 

239  10.6 

6.67 

11.18 

30 

7500 

0.3672 

0.9454 

0.0061 

248  46.4 

4.70 

12.09 

June 

9 

7510 

0.2052 

0.9943 

0.0066 

258  20.6 

2.62 

12.67 

19 

7520 

-0.0374 

1.0151 

Oj0070 

267  53.6 

+  0.48 

12.91 

29 

'7530 

+0.1315 

1.0079 

0.0072 

277  25.8 

-  1.67 

12.80 

July 

9 

7540 

Oi2966 

0.9725 

0.0072 

286  57.8 

3.77 

12.35 

19 

7550 

0.4535 

0.9095 

0.0070 

296  30.1 

5.77 

11.57 

29 

7560 

0.5975 

0.8208 

0.0065 

306    3.3 

7.62 

1047 

Aug. 

8 

7570 

0.7246 

0.7089 

0.0059 

315  37.8 

9.28 

9.08 

18 

7580 

0.8312 

0.5769 

0.0051 

325  14.3 

10.71 

7.43 

28 

7590 

0.9143 

0.4286 

0.0042 

334  5ai 

11.85 

5;55 

Sept. 

7 

7600 

0.9710 

0.2680 

0.0031 

344  34.4 

12.68 

a49 

17 

7610 

0.9998 

-0.0995 

0.0020 

354  18.9 

13.16 

+  1.31 

27 

7620 

0il993 

+0.0718 

.0.0007 

4    6.6 

13.26 

-  OM 

Oct 

7 

7630 

0.9694 

0.2409 

9.9995 

13  57.4 

12.98 

a23 

17 

7640 

0.9108 

0.4029 

9.9962 

23  51.9 

12.30 

5.44 

27 

7650 

0.8250 

0.5529 

9.9970 

33  49.7 

11.24 

7.53 

Nov. 

6 

7660 

0.7145 

0.6863 

9.9959 

43  50.6 

9.81 

9.42 

16 

7670 

0.5824 

0.7988 

9.9950 

53  54.4 

8.04 

11.04 

26 

7680 

0.4324 

0.8868 

« 

9.9941 

64    0.8 

aoi 

12.32 

Dec. 

6 

7690 

0J2689 

0.9476 

9;9934 

74    9.3 

3.76 

13i23 

16 

7700 

+0.0973 

0.9793 

9.9930 

84  19.5 

-  1.36 

ia72 

26 

7710 

^.0774 

0.9804 

9.9927 

94  30.8 

+  1.09 

ia76 

36 

7720 

-OJ2496 

+0.9510 

0.0000 

9.9927 

104  42J2 

+  3.50 

-13.35 

aoo 

• 

MA 

RS. 

* 

18T9. 

JiiUaii 
Day. 

X, 

y- 

z. 

Log 
Badins 
Yeotor. 

Longltndeiji 

X. 

z. 

Jan. 

0 

240 

7350 

-1.1249 

-1.0608 

+0.0041 

0.19313 

22^  5/ 1^ 

+0.52 

+OiiO 

0.00 

10 

7360 

1.0179 

1.1657 

-O.0008 

0.18965 

228  5217 

0.49 

0.56 

0.00 

20 

7370 

0.9028 

1.2412 

0.0047 

0.18605 

233  58  15 

0.44 

0.61 

0.00 

30 

7380 

0.7804 

1.3066 

0.0091 

0.18237 

239   924 

0.39 

0.65 

0.00 

Feb. 

9 

7390 

0.6514 

1.3609 

0.0134 

0.17863 

244  25  55 

0.33 

0.70 

40.01 

19 

7400 

0.5167 

1.4036 

0.0175 

0.17486 

249  47  57 

0.27 

0.74 

0.01 

March  1  I 

7410 

0.3775 

1.4338 

0.0214 

0.17110 

255  15  38 

0.20 

0.78 

0.01 

11 

7420 

0.2349 

1.4511 

0.0254 

0.16738 

26049    1 

0.13 

0.81 

0.01 

21 

7430 

-0.0902 

1.4549 

0.0290 

0.16373 

26628   6 

+0.05 

0.83 

0.02 

31 

7440 

+0.0555 

-1.4448 

-0.0323 

0.16021 

27212  50 

-0.03 

+0.84 

+0.02 

Hon.— Tlie  Bpoob  ia  the  9,405,000ih  day  of  the  JuUah  Period  =  1873,  July  95. 
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MARS. 


1879. 


April  10 
20 

do 

May     10 
^     20 

30 

June     9 

19 

29 

July      9 

19 

29 

Aug.     8 

18 

28 

Sept  7 
17 
27 

Oct.  7 
17 

27 

Nov.      6 

16 

26 

Dec.  6 
16 

26 
36 


Day. 


340 

7450 
7460 
7470 
7480 
7490 

7500 
7510 
7520 
7530 
7540 

7550 
7560 
7570 
7580 
7590 

7600 
7610 
7620 
7630 
7(40 

7650 
7660 
7670 
7680 

7690 
7700 
7110 
7720 


.r. 

Z. 

40.2005 

-1.4905 

-0.0853 

0.3436 

1.3820 

0.0379 

0.4832 

1.3994 

0.0402 

0.6177 

1.2630 

0.0420 

0.7456 

1.1831 

0.0434 

0.8655 

1.0904 

0.0443 

0.9760 

0.9859 

0.0447 

1.0756 

0.8705 

0.0447 

1.1633 

0.7453 

0.0442 

1.2380 

0.6117 

0.0431 

1.2987 

0.4714 

0.0416 

1.3449 

0.3258 

0.0396 

1.3762 

0.1765 

0.0371 

1.3922 

-0.0953 

0.0343 

1.3930 

40.1262 

0.0310 

1.3788 

0.2763 

0.0275 

1.3500 

0.4235 

0.0236 

1.3070 

0.5663 

0.0195 

1^2506 

0.7033 

0.0152 

1.1817 

0.8333 

0.0108 

1.1013 

0.9551 

0.0062 

1.0104 

1.0678 

-0.0016 

0.9100 

1.1706 

40.0030 

0.8013 

1.2627 

0.0076 

0.6856 

1.3437 

0.0122 

0.5641 

1.4131 

0.0166 

0.4377 

1.4707 

0.0209 

40.3078 

4- J  .5162 

40.0250 

Los 
Badins 
Vector. 


0.15685 
0.15369 
0.15078 
0.14815 
0.14586 

0.14392 
0.14238 
0.14126 
0.14058 
0.14035 

0.14057 
0.14125 
0.14236 
0.14390 
0.14582 

0.14812 
1.15074 
0.15364 
0.15680 
0.16016 

0.16368 
0.16732 
0.17104 
0.17480 

0.17857 
0.18231 
0.18599 
0.18959 


Longitude  iu 
Orbit. 


97S  3'  'i 
963  58  39 
289  5914 
296  426 
302  13  48 

308  26  48 
314  42  48 
321  1  6 
327  20  59 
333  4140 

340  9  21 
346  99  15 
359  40  35 
358  56  37 
5   9  40 

1119  5 
17  24  21 
2325  0 
29  20  38 
35  10  59 

40  55  48 
46  34  59 
52  8  27 
57  36  13 

62  58  20 
68  14  56 
73  26  11 
78  32  14' 


If 

z. 


"?'' 


-0.12 
0J21 
0.30 
0.39 
0.47 

0.63 
0.68 
0.72 
0.78 
0.83 

0.87 
0.90 
0.91 
0.91 
0.90 

0.87 
0.84 
0.80 
0.75 
0.69 

0.63 
0.56 
0.49 
0.49 

0.35 

0.28 

0.21 

-0.15 


40.85 
0i)4 
0.83 
0.80 
0.76 

0.71 
0.65 
0.58 
0.50 
0.41 

0.31 

0.29 

0.19 

40.09 

-0.08 

0.17 
0.26 
0.35 
0.49 
0.49 

0ii4 
0.59 
0.63 
0.67 

0.69 

0.71 

0.79 

-0.79 


0.09 
0.63 
0.03 
Oi)8 

0.08 
0.03 
0.03 
0.03 
0.03 

0.03 
0.03 
009 
0.09 
0.09 

0.09 
0.01 

aoi 

0.01 

40.01 

aoo 

0.00 
0.00 
0.00 

-0.01 
0.01 
0.01 

-0.01 


JUPITER. 


1879. 


Jan. 


Feb. 
Mar. 


0 
10 
20 
30 

9 
19 

1 
11 


21 

31 

April   10 

20 

30 

May     10 

20 

30 


Jnlian 
Day. 


it40 

7350 
7360 
7370 
7380 

7390 
7400 
7410 
7420 

7430 
7440 
7450 
7460 

7470 
7480 
7490 
7500 


X. 


43.63773 
3.68890 
3.73922 

3.78868 

3.83726 
3.88496 
3.93176 
3.97765 

4.02262 
4.06667 
4.10977 
4.15191 

4.19308 

4.23327 

4.27247 

44.31067 


-8.51202 
3.45366 
3.39452 
3.33459 

3.27390 
3.21246 
3.15028 
3.08737 

3.02376 
2.95944 
2.89443 

2.82875 

2.76240 

2.69540 

2.62777 

-2.55959 


Z, 


-0.06948 
0.07084 
0.07220 
0.07353 

0.07485 
0.07615 
0.07744 
0.07870 

0.07994 
0.081 17 
0.08238 
0.08357 

0.08474 

0.08589 

0.08702 

-0.08813 


Log 
Raduia 
Vector. 


Lonsitade  in 
Orbit. 


0.70388  31^  0  5^ 

0.7a362  316  53  37 

0.70335  317  46  26 

0.70309  318  39  18 

0.70283  319  32  13 

0.70258  320  25  12 

0.70232  321  18  1^ 

0.70207  3921123 

0.70183  323  4  33 

0.70158  323  57  47 

0.70134  324  51  4 

0.70111  325  42  25 

0.70087  326  37  50 

0.70064  327  31  19 


0.70041 
0.70019 


328  24  50 

329  18  26 


~z. 


127.10 
129.13 
131.13 
133.10 

135.05 
136.97 
138.86 
140.73 

142.56 
144.36 
14ai4 

147.88 

149.58 

151.26 

152i^0 

.154«51 


4-122.71 
120.89 
119.04 
117.15 

115.22 
113.26 
llli» 
109  J23 

107.16 
105.06 
102.92 
100.75 

98.55 

96J)1 

94.04 

4-  91.74 


— s. 


•►2.43 
2.48 
9.53 
2.58 

2.63 
2.69 
2.74 
2.79 

2.84 
2.89 
9.93 

2.98 

ao3 

3.07 

3.12 

+3.16 


XoT£.~The  Epoch  is  the  3,409,000th  day  of  the  JnliJio  Period = 187&,  Jaly  dS. 
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JUPITER, 


18T9. 

Julian 
Day. 

Z. 

y- 

Z. 

Log 
Radliis 
Vector. 

fi4^ 

June 

9 

7510 

+4.34786 

-2.49066 

-0.08922 

0.69997 

19 

7520 

4.38402 

2.42121 

0.0J)029 

0.69975 

29 

7530 

4.41914 

2.35119 

0.09133 

0.69954 

July 

9 

7540 

4.45323 

2.28063 

0.09236 

0.69933 

19 

7550 

4.48627 

2.20953 

0.09336 

0.69912 

29 

7560 

4.51826 

2.13790 

0.09435 

0.69892 

Aug. 

8 

7570 

4.54918 

2.06577 

0.09531 

0.69872 

18 

7580 

4.57901 

1.99316 

0.09624 

0.69853 

28 

7590 

4.60775 

1.92007 

0.09716 

0.69834 

Sept. 

7 

7600 

4.63538 

1.84653 

0.09805 

0.69815 

17 

7610 

4.66190 

1.77254 

0.09892 

0.69797 

27 

7620 

4.68731 

1.69813 

0.09976 

0.69779 

Oct. 

7 

7630 

4.71159 

1.62332 

0.10058 

0.69761 

17 

7640 

4.r3475 

1.54811 

0.10137 

0.69744 

27 

7650 

4.75679 

1.47254 

0.10214 

0.69728 

Nov. 

6 

7660 

4.77769 

1.39660 

0.10289 

0.69712 

16 

7670 

4.79744 

1.32033 

0.10361 

0.69696 

26 

7680 

4.81603 

1.24374 

0.10431 

0.69680 

Dec. 

6 

7690 

4.83347 

1.16684 

0.10498 

0.69666 

16 

7700 

4.84975 

1.08967 

0.10563 

0.69651 

26 

7710 

4.86487 

1.01223 

0.10625 

0.69637 

36 

7720 

+4.87881 

-0.98455 

^.10685 

0.69624 

Longitude  in 
Orbit 


4' 


2a8vi 

331  5  46 

331  5S»  32 

332  53  20 

333  47  11 

334  41  6 

335  35  3 

33629  3 

337  23  6 

338  17  12 
3391120 
340  5  31 

340  59  44 

341  54  0 

342  48  19 

343  42  41 

344  37  5 

345  3131 
34626  0 
347  20  31 
34815  4 
349  9  40 


*« 

«« 

X. 

y- 

f» 

r3 

-156.08 

+89.41 

157.61 

87.05 

159.11 

84.65 

160.57 

82.23 

161.99 

79.78 

163.37 

77.30 

164.71 

74.80 

166.02 

72.26 

167J» 

69.71 

168.50 

67.12 

169.68 

64.51 

170.81 

61.88 

171.91 

59.23 

172.96 

56.55 

17a96 

53.85 

174.92 

51.13 

175.84 

48.39 

176.71 

45.63 

177.53 

42.86 

178.30 

40.06 

179.03 

37.25 

-179.70 

+  34.42 

—  z. 


■♦5.20 
3.25 
3.29 
3.33 

3.37 
3.41 
3.45 
3.49 

3.53 
3.56 
3.60 
3.64 

3.67 
a70 
3.74 
3.77 
3.80 

3.83 
3.86 
3.88 
3.91 


SATURN. 


1879. 

Julian 
Day. 

X. 

y- 

Z, 

Loe 
Radiua 
Vector. 

Jan. 

0 
10 
20 
30 

d40 

7350 
7360 
7370 
7380 

+9.48985 
9.48399 
9.47781 
9.47129 

+0.45793 
0.51365 
0.56935 
0.62503 

-0.38819 
0.38888 
0.38956 
0.39022 

0.97813 
0.97799 
0.97785 
0.97772 

Feb. 
March 

9 

19 

i  1 

11 

7390 
7400 
7410 
7420 

9.46445 
9.45728 
9.44978 
9.44195 

0.68069 
0.73632 
0.79193 
0.84751 

0.39087 
0.39151 
0.39213 
0.39274 

0.97758 
0.97745 
0.97731 
0.97718 

April 

21 
31 

•10 
20 

7430 
7440 
7450 
7460 

9.43379 
9.42530 
9.41649 
9.40735 

0.90306 
0.95858 
1.01407 
1.06952 

0.39:^ 
0.39392 
0.39449 
0.39505 

0.97704 
0.97691 
0.97677 
0.97664 

May 
June 

3b 
10 
20 
30 
9 

7470 
7480 
7490 
7500 
7510 

9.39788 
9.38806 
9.37795 
9.36749 
9.35670 

1.12493 
1.18030 
1.23563 
1.29091 
1.34615 

0.39559 
0.39612 
0.39663 
0.39713 
0.39762 

0.97650 
0.97637 
0.97623 
0.9i610 
0.97596 

July 

19 
29 
9 
19 
29 

7520 
7530 
7540 
7550 
7560 

9.34558 
9.H3414 
9.32-236 
9.31026 
+0.29783 

1.40134 
1.45649 
1.51159 
1.56663 
+1.62161 

0.39809 
0.39855 
0.39899 
0.39942 
-0.39984 

0.97582 
0.97569 
0.97555 
0.97541 
0.97528 

Longitude  in 
Orbit 

«• 

.--.z. 

^ 

«» 

-^y. 

§46'4^ 
3  7  2 
3  2716 
3  47  31 

^14.92 
14.93 
14.93 
14.94 

-0.72 
0.81 
0.90 
0.99 

4  7  47 

428  4 
448  22 

5  8  40 

14.94 
14.94 
14.94 
14.95 

1.07 
1.16 
1.25 
1.34 

5  28  59 

5  49  10 

6  9  40 
6  30  1 

14.95 
14.95 
14.95 
14.95 

1.43 
1.52 
1.61 
1.70 

650  23 
7  10  46 
7  3110 
7  5134 

812  0 

14.95 
14.95 
14.94 
14.94 
14.94 

1.79 
1.88 
1.97 
2.06 
2.15 

832  26 

8  52  52 

9  13  20 
9  33  48 
9  54  17 

14.93 
14.93 
14.92 
14.92 
-14.91 

2.24 
2.33 
2.42 
2.51 

-2.60 

+0.61 
0.61 
0.61 
0.62 

0.62 
0.62 
0.62 
0.62 

0.62 
0.62 
0.63 
0.63 

0.63 
0.63 
0.63 
0.63 
0.63 

0.64 
0.64 
0.64 
0.64 
+0.64 


IfOTS.— The  Epoch  is  the  3,405,000tii  day  of  the  Julian  Period  ss:  1873,  July  85. 


406     HELIOCENTRIC  COORDINATES. 


SATURN. 


1879. 


Aug.    8 

^  18 

28 

Sept   7 

17 

27 

Oct.     7 

17 

27 

Nov.  6 
16 
26 

Dec.    6 

16 
26 
36 


Jnliaa 
Day. 


X. 


940 

7570 
7580 
7590 
7600 

7610 
7620 
7630 
76404 

7650 
7660 
7670 
7680 

7690 
7700 
7710 
7720 


y- 


^.28507 
9.27198 
9.25856 
9.24481 

9.23074 
9.21634 
9.20161 
9.18656 

9.17118 
9.15547 
9.13944 
9.12308 

9.10639 

9.08938 

9.07204 

49.05438 


+1.67654 
1.73141 
1.78622 
1.84096 

1.89564 
1.95025 
2.00480 
2.05927 

2.11367 
2.16799 
2.22223 
2.27640 

2.33048 

2.38448 

2.43839 

+2.49221 


^. 


^.40024 
0.40063 
0.40100 
0.40136 

0.40171 
0.40204 
0.40236 
0.40266 

0.40295 
0.40322 
OA(mS 
0.40372 

0.40395 

0.40417 

0.40437 

^.40456 


Log 
Radius 
Vector. 


0.97514 
0.97501 
0.97487 
0.97474 

0.97460 
0.97447 
0.97433 
0.97420 

0.97406 
0.97393 
0.97379 
0.97366 

0.97352 
0.97339 
0.97325 
0.97312 


Longitude  in 
Orbit 

X. 

10  3518 
10  55  49 
1116  21 

-14.91 
14.00 
14.89 
14.88 

-2.69 
2.78 
2.87 

2.96 

1136  54 

11  57  28 
1218  2 

12  38  37 

14.87 
14.86 
14.85 
14.84 

3.05 
3.15 
3.24 
3.33 

12  5913 

13  19  50 

13  40  27 

14  1  6 

14.83 
14.82 
14.81 
14.80 

3.42 

a5i 

a60 
a69 

14  21  45 

14  42  24 

15  3  5 
15  23  46 

14.78 

14.77 

14.76 

-14.74 

3.78 

3.87 

3.97 

-406 

—  z. 


+0.64 
0.64 
0.64 
0.65 

• 

0.65 
a65 
0.65 
0.65 

0.65 
0.65 
0.65 
0.65 

0.66 

0.66 

0.66 

+0.66 


URANUS. 


1870. 

Julian 
Day. 

X, 

y- 

Z, 

Log 
Radius 
Vector. 

940 

JaD.  10 

7.%0 

-16.10130 

+8.72061 

+0.24165 

+1JJ6276 

Feb.  19 

7400 

16.17688 

8.57488 

0.24205 

1.26270 

Mar.  31 

7440 

16.25122 

8.42851 

0.24244 

1.26265 

May  10 

7480 

16.32433 

8.28150 

0.24281 

1.26261 

June  19 

7520 

16.39619 

8.13387 

0.24316 

1.26256 

July  29 

7560 

16.46678 

7.98562 

0.24350 

1.26251 

Sept  7 

7<i00 

16.53613 

7.83675 

0.24382 

1.26247 

Oct  17 

7640 

16.60424 

7.68728 

0.24412 

1.26243 

Nov.  26 

7680 

16.67109 

7.53723 

0.24440 

1.26239 

Dec.  36 

7720 

-16.73667 

+7.38661 

40.24466 

+1.26235 

Loneitndein 
Orbit 


15133^8 

152   4  27 

152  35  17 
15:3   6   6 

153  36  56 

154  7  47 

154  38  38 

155  9  29 

155  40  20 

156  11  12 


ir» 

«• 

1. 

y. 

f* 

f* 

+0.50 

-0.27 

0.50 

Oi» 

0.50 

0.26 

0.51 

0.26 

0.51 

0.25 

0.51 

0^25 

0.51 

OJ24 

0.51 

0.24 

0.52 

0.23 

+a52 

-0J23 

—  «, 


-0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01* 
0.01 
-0.01 


NEPTUNE. 


1870. 


Jan.  10 
Feb.  19 
Mar.  31 
May  10 

June  19 
July  29 
Sept  7 
Oct  17 
Nov.  26 
Dec.  36 


Julian 
Day. 

X, 

y- 

Z, 

Radina 
Vector. 

940 

7320 

+23.3274 

+18.5495 

-0.9268 

1.47448 

7360 

23.2484 

18.6486 

0.9269 

1.47448 

7400 

23.1690 

18.7474 

0.9270 

1.47448 

7440 

23.0692 

18.8459 

0.9271 

1.47449 

7480 

23.0090 

18.9441 

0.9272 

1.47449 

7520 

22.92a3 

19.0420 

0.9272 

1.47449 

7560 

22.8472 

19.1395 

0.9273 

1.47449 

7600 

22.7657 

19.2367 

0.9273 

1.47450 

7640 

22.6838 

19.3335 

.0.9273 

1.47450 

7680 

22.6014 

19.4300 

0.9273 

1.47450 

7720 

1 

+22.5186 

+19.5261 

-0.9272 

1.47450 

Longitude  in 
Orbit 


o       I     II 

38  29  31 
38  44  8 

38  58  45 

39  13  22 
39  27  59 

39  42  36 

39  57  13 

40  1150 
40  26  28 
40  41  5 
40  55  43 


f^ 


X. 


-0.22 
0.22 
0^22 
0.22 
0.22 

0.22 
0.22 
0.22 
0.22 
0.21 
-0.21 


-0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.18 
-0.19 


+0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
+0.01 


Note.    The  Epo<rb  is  the  3,405,000th  day  of  the  Julian  Period = 1679,  July  95. 


PliANETS. 
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IN0LINATI0N8  AND  NODES. 

* 

Planet. 

• 

Inclination. 

Increase  in  100  Days. 

Longttade  of 
AaoendingNode. 

Increase  in  100  Days. 

< 

A* 

A'» 

n 

AQ 

A'n 

Mercury  .     . 

o       /       // 

7    0    9.8 

+0.01947 

-d!05777 

0         1        // 

46  49    3.1 

•+11.644 

-1.271 

Venus .     .     . 

3  23  35.9 

+0.01514 

-0.00772 

75  32    6.8 

8.904 

-2.705 

Mars    .     .     . 

1  51     1.8 

-0.00586 

-0.07991 

48  34    1.9 

7.585 

-2.905 

Jupiter     .     . 

1  18  35.4 

-0.06189 

-0.02747 

99    7  15.4 

9.397 

+  1.075 

Saturn .     .    -. 

2  29  19.9 

-0.03825 

+0.02400 

112  30  53.2 

8.398 

-2,760 

yranus     .     . 

0  46  21.1 

+0.00688 

-0.01613 

73  21    7.0 

5.080 

+0.885 

Neptune  .     . 

1  46  54.7 

-0.09020 

+0.00364 

130  22  29.7 

+  10.885 

-0.031 

iraix.— The  Epoch  is  the  SMO5,00Oth  day  of  the  Julian  Period  - 1813,  July  SS. 

A  <  and  A  Q  refer  to  the  moving  ecliptic  and  eqoinoz. 

A'  <  and  A'  Q  t«fer  to  the  eoliptie  and  eqninox  of  the  epoch. 

• 

MASSES.    Sim's»l. 

Planet 

IfiMif 

Log.ofHaas. 

AnflBoority. 

Mercury    •    . 

1 

B.000  000  206 

93.31285 

Eifoxa,  Ji.  JV.,  No.  443. 

4866751 

Venufl  .    .    . 

Jm       -000002564 

94.40893 

La  ViRBisB,  ITUor,  de  Merc,^  p.  115. 

The  Earth    . 

1 

«.000  002  817 

94.44965 

Lz  ViRRiBR,  Tkior,  de  Mwc^  p.  26. 

354^ 

Mars     .    .    . 
Japiter .    .    . 

1 

».000  000  373 

AAA  OB.A  OOa 

93.67176 
96.979689 

BuROXHARDT,  CoiM.  des  Tempt.,  1816^ 
p.  343. 

BiiSBL,  Die  Masse  des  Jupiter^  p.  64. 

2680637 
1    ' 

1047.879±i235     ' 

Saturn  .    .    . 

—.000  285  584 
3601.6             wu  .uw  oo. 

96.455733 

Bbibsl,  Comptes  RendMS^  1841. 

UranuB     .    . 

BS.000  040  163 
24905 

95.60371 

Lamoht,  Mem,  Ast,  Soc^  Vol.  XL  p.  54. 

Neptune   .    . 

^             8=:.000  053  248 
18780 

95.72630 

PziRCR,  Am.  Ac.  Proe.^  Vol.  L  p.  333. 

Uranus      .    . 

1 

Nrwcomb,  Uranian  and  Neptunian  sys- 
tems, p.  36. 

22600±100 

Neptune   .    . 

1 

/ 

NCWCOMII.  TTraPian  anil  IMArkAnntntt  a.tru^ 

19380±80 

terns,  p.  63. 

408 


ECLIPSES,  1879. 


ECLIPSES  IN  1879. 


In  the  year  1879  there  will  be  three  Eclipses,  tWiO  of  the  Sun  and  one  of  the  Mooil 

I.  An  Annular  Eclipse  of  the  Sun,  January  21,  1879,  invisible  at  Washington,  with 
the  following  elements : 

•  d       h     m    8 

Washington  mean  time  of  ^  in  Right  Ascension,  January  21   18  38  3.5. 
Sun  and  Moon's  R.  A.      20  17  37.41         Hourly  Motions,  10.53  an4  133.13 


Hourly  Motion, 


True  Seroidiameter, 


+  0  34.3 

+  10  20.3 

16  15.1 

15  28.2 


Sun's  Declination,  —19  41  50.4 

Moon's  Declination,  — 19  52  46.4 

Sun's  Equa.  Hor.  Par.  9.0 

Moon's  Equa  Hor.  Par.  56  56.8 

From  these  elements  may  be  deduced  the  following  results: — 

Eclipse  begins  on  the  Earth  January  21^15^51^.7,  Washington  mean  time,  in  longi- 
tude 25°  52'.5  East  from  Washington,  and  in  latitude  23**  55^.8  South. 

Central  Eclipse  begins  on  the  Earth  16^  dd^'.O,  in  longitude  8"*  28^.4  East  from 
Washington,  and  in  latitude  27^^  28^.3  South. 

Central  Eclipse  at  Noon  18^  38°>.l,  in  longitude  83^26^.2  East  from  Washington, 
and  in  latitude  SO''  53'.5  South. 

Central-  Eclipse  ends  on  the  Earth  20^  35^.2,  in  longitude  14^  20^.5  East  from 
Washington,  and  in  latitude  T  48^8  North. 

Eclipse  ends  on  the  Earth  21^  38».4,  in  longitude  124"*  13M  East  from  Washingtoo, 
and  in  latitude  1 V  23^8  North. 

DATA  FOB  COlCPlTTIKa  THE  EGUPSE  FOB  ANY  PLACB.  FOB  PSNUMBBA. 


WMh. 
M.  Time. 


h  m 

15  50 

-1.42193 

16  0 

1.33731 

16  10 

1.25270 

16  20 

1.16808 

16  30 

1.08846 

16  40 

0.99884 

16  50 

0.91422 

17  0 

0.82960 

17  10 

0.74499 

17  20 

0.66038 

17  30 

0.57577 

17  40 

0.49116 

17  50 

0.40656 

18  0 

0.32195 

18  10 

0.23735 

18  20 

0.15275 

18  30 

-0.06816 

18  40 

+0.01643 

18  50 

0.10102 

19  0 

0.18560 

19  10 

0.27018 

19  20 

0.35475 

19  30 

0.43932 

19  40 

0.52388 

19  50 

+0.60845 

-0.11415 
0.08561 
0.05706 

-0.02850 

+0.00007 
0.02865 
0.05724 
0.08583 
0.11443 
0.14304 
0.17166 
0.20028 
0.22891 
0.25755 
0.28620 
0.31486 
0.34352 
0.37218 
0.40085 
0.42953 
0.45821 
0.48690 
0.51560 
0.54430 

+0.57301 


€. 


log  E. 


-1.23156 
1.20307 
1.17457 
1.14607 
1.11756 
1.08904 
1.06051 
1.03197 
1.00342 
0.97486 
0.94630 
0.91773 
0.88915 
0.86055 
0.83195 
0.80334 
0.77473 
0.74610 
0.71747 
0.68883 
0.66018 
0.63152 
0.60286 
0.57419 
0.54551 


9.97 
3006 
3010 
3014 
3018 
3022 
3027 
3031 
3035 
3039 
3043 
3047 
3052 
3056 
3060 
3064 
3068 
3072 
3077 
3081 
3085 
3089 
3093 
3098 
3102 
3106 


logF. 


9.97 
4485 
4489 
4493 
4497 
4501 
4505 
4509 
4514 
4518 
4522 
4526 
4530 
4534 
4538 
4542 
4546 
4550 
4554 
4558 
4562 
4566 
4570 
4574 
4579 
4583 


logG. 


-9.53 
3943 
3912 
3880 
3849 
3817 
3785 
3754 
3722 
3691 
3659. 
3628 
3596 
3564 
3533 
3501 
3469 
3438 
3406 
3374 
3343 
3311 
3279 
3248 
3216 
3184 


logH. 


-9.52 
2430 
2398 
2365 
2333 
2300 
2268 
2235 
2202 
2170 
2137 
2105 
2072 
2040 
2007 
1974 
1942 
1909 
1877 
1844 
1811 
1779 
1746 
1713 
1681 
1648 


234  33 
237  3 
239  33 
242  3 
244  33 
247  3 
249  33 
252  3 
254  33 
257  3 
259  33 
262  3 
264  32 
267  2 
269  32 
272  2 
274  32 
277  2 
279  32 
282  2 
284  32 
287  2 
289  32 
292  2 
294  32- 


10.1 
9.2 
8.3 
7.4 
6.5 
6.7 
48 
3.9 

ao 

2.1 
IJ 
0.4 
59.5 
5a6 
57.7 
56.9 
56.0 
55.1 
54.3 
53.4  1 
52.5 
51.7  1 
50.6  > 
49.9 
49.0 


£CIilP8ES,  1879. 
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DATA  POB  COMPUTINa  THE  BCLIPSE  TOB  ANY  PLACE,  FOB  PENXTMBBA. 

Wasb. 
M.Tlme. 

A. 

B. 

€. 

logE. 

lOffP 

log  G. 

log  H. 

/« 

li     m 

9.97 

9.97 

-9.53 

-9.92 

O            /            // 

20    0 

+0.69301 

+0.60173 

-0.51683 

3110 

4587 

3152 

1615 

297    2  48.1  . 

20  10 

0.77756 

0.63045 

0.48814 

3114 

4591 

8121 

1583 

299  32  47.3 

20  20 

0.86211 

0.65918 

0.45944 

3118 

4595 

3089 

1550 

302    2  46.4 

20  30 

0.94665 

0.68791 

0,43072 

3128 

4599 

3057 

1517 

304  32  45.5 

20  40 

1.03119 

0.71665 

0.40200 

3127 

4603 

302^ 

1485 

307    2  44.7  ; 

20  50 

1.11572 

0.74540 

0.37328 

3131 

4607 

2994 

1452 

309  32  43.8 

21     0 

1.20025 

0.77415 

0.34455 

3135 

4611 

2962 

1419 

312    2  42.9 

21  10 

1.28477 

0.80291 

0.31581 

3139 

4615 

2930 

1386 

314  32  42.0 

21  20 

1.36929 

0.83167 

0.28707 

3144 

4619 

2898 

1354 

317    2  41.2 

21  30 

1.45380 

0.86044 

0.25832 

3148 

4623 

2867 

1321 

319  32  40.3 

21  40 

+  1.53830 

+0.88921 

-0.22956 

3152 

4627 

2835 

1288 

322    2  39.4 

FOB  RKADOW. 

WaahlDgton 
Mean  Time. 

B. 

.. 

€. 

Waahlogton 
Mean  Time. 

B. 

c. 

h       m 

h      m 

16  50 

-0.48875 

-0.51452 

18  50 

-0.14514 

-0.17148 

17    0 

0.46016 

0.48598 

19    0 

0.11646 

0.14284 

17  10 

0.43156 

0.45743 

19  10 

0.08778 

0.11419 

17  20 

0.40295 

0.42887 

19  20 

0.05909 

0.08553 

17  30 

0.37433 

0.40031 

19  30 

0.03039 

0.05687 

17  40 

0.34571 

0.37174 

19  40 

-0.00169 

-0.02820 

17  50 

0.31708 

0.34316 

19  50 

+0.02702 

+0.00048 

18    0 

0.28844 

0.31456 

20    0 

0.06574 

0.02916 

18  10 

0.25979 

0.28596 

20  10 

0.08446 

0.05785 

18  20 

0.23113 

0.25735 

20  20 

0.11319 

0.08655 

18  30 

0.20247 

0.22874 

20  30 

0.14192 

0.11527 

18  40 

-0.17381 

-0.20011 

29  40 

+0.17066 

+0.14399 

A  and  fj.  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  E,  log  F,  log  G, 

and  log  H  may  be  obtained  from  the  corresponding  values  for  Penumbra,  by  numer- 

ically increasing  log  E  and  decreasing  log  F  by  0.000004,  and  by  numerically  decreas- 

ing log  G  by  0.000028,  and  increasing  log  H  by  0.000029. 

CHANGES  OF  THE  QFANTITIB8  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE  SIXTH  PLACE 

OF  DECIMALS. 

For  one  MinntA. 

For  one  Second. 

WaahiDgion 
MeanTiuie. 

• 

A. 

B. 

mi 

€• 

A'. 

B. 

c 

h     m 

15  30 

+8462.2 

+2852.3 

h  2846.0 

+  141.04 

+47.54 

+47.43 

16    0 

8462.1 

2854.9 

2848.9 

141.03 

47.58 

47.48 

16  30 

.  8461.8 

2857.3 

2851.7 

141.03 

47.62 

47.53 

17    0 

8461.4 

2859.7 

2854.4 

141.02 

47.66 

47.57 

17  30 

8460.8 

2862.0 

2857.0 

141.01 

47.70 

47.62 

18    0 

8460.1 

2864.2 

2859.5 

141.00 

47.74 

47.66 

18  30 

8459.2 

2866.3 

2862.0 

140.99 

47.77 

47.70 

19    0 

8458.1 

2868.2 

2864.4 

140.97 

47.80 

47.74 

19  30 

8456.8 

2870.0 

2866.7 

140.95 

47.83 

47.78 

20    0 

8455.4 

2871.7 

2869.1 

140.92 

47.86 

47.82 

20  30 

8453.9 

2873.7 

2871.3 

140.90 

47.89 

47.85  ' 

21     0 

8452.2 

2875.4 

2873.4 

140.87 

47.92 

47.89  I 

21  30 

8450.3 

2877.0 

2875.3 

140.84 

47.95 

47.92 

22    0 

+8448.3 

+2878.6 

+2877.1 

+ 140.80 

+47.98 

+47.95 
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II.  An  Annulai 

>  Eclipse  of  the  Sun,  July  18 

,1879, 

invisible  at  Washington,  with 

the  following  elements : 

d      h  n 

18  16  0 

fli 

Washington  mean  time  of  ^  in  Right  Ascensioc 

1,  July  ] 

1  51.6. 

Sun  and  Moon^s 

R.A.         7  53  10.18         Hourly  Motions, 

10.04  and  133.48       | 

Sun's  Declination,           +20  54  36'.4        Hourly  Motion, 

-  0  27.0 

Moon's  Declination,         +20  46    9.1            ** 

ii 

-  9    2JJ 

Sun's  Equa.  Hor.  Par. 
Moon's  £qua.  Hor.  Par. 

8.7        True  Semidiameter, 

15  44.5 

56  32.4            *' 

cc 

15  23.7 

From  these  elements  may  be  deduced  the  following  results  :— 

- 

Eclipse  begins  on  the  Earth  July  18^  13^  2».2 

,  Washington  mean  time,  in  longitude   1 

7V  52'.3  East  from  Washingt 

on,  and  in  latitude  10**  30^.8  North 

» 

Central  Eclipse  begins  on 

the  Earth  14^  4"' 

.8,  in  longitude 

i  bT  17'.9  East  from    | 

Washington,  and  in  latitude  T  47'.2  North.. 

Central  Eclipse 

at  Noon  16'»  0°".9,  in  longitude  121** 

17^0  East  from  Washington,   | 

and  in  latitude  12^ 

19^.4  North. 

1 

Central  Eclipse 

ends  on  the  Earth  17^  47°'.2,  in  longitude 

175**  15^.4  East  from    | 

Washington,  and  in  latitude  23"*  14^4  South. 

Eclipse  ends  on 

the  Earth  18>' 49^.7,  in  longitude  160''5P.3  East  from  Washington, 

and  in  latitude  20^  30^.8  South 

. 

DATA  tOR  COMPUnSQ  THB  JECIiIFSB  FOB  AITT  FI.ACS,  FOB  FBKUMBBA.                         1 

Waah. 
K.  Time. 

A. 

B. 

€. 

• 

logB. 

logF. 

logo. 

loffH. 

A* 

h      m 

9.97 

9.96 

+9.54 

+9.55 

O           1      •    II 

13    0 

-1.54234 

+0.86057 

-0.24545 

1113 

9584 

7726 

8178 

193  29  54.3 

13  10 

1.45708 

0.83534 

0.27067 

1116 

9587 

7702 

8155 

195  59  54.6 

13  20 

1.37181 

0.81010 

0.29589 

1120 

9591 

7679 

8132 

198  29  55.0 

13  30 

1.28654 

0.78484 

0.32112 

1123 

9594 

7655 

8108 

200  59  55.3 

13  40 

1.20127 

0.75958 

0.34636 

1127 

9598 

7631 

8085 

203  29  55.6 

13  50 

1.11600 

0.73431 

0.37161 

1130 

9601 

7607 

8062 

205  59  56.0 

14    0 

1.03072 

0.70903 

0.39687 

1133 

9605 

7583 

8039 

208  29  56.3 

14  10 

0.94544 

0.68374 

0.42214 

1137 

9608 

7559 

8016 

210  59  56.7 

14  20 

0.86016 

0.65844 

0.44741 

1140 

9612 

7535 

7992 

213  29  57.0 

14  30 

0.77489 

0.63314 

0.47269 

1144 

9615 

7511 

7969 

215  59  57.3 

14  40 

0.68961 

0.60783 

0.49798 

1147 

9619 

7488 

7946 

218  29  57.7 

14  50 

0.60433 

0.58251 

0.52327 

1150 

9622 

7464 

7923 

220  59  58.0 

15    0 

0.51906 

0.55717 

0.54857 

1154 

9626 

7440 

7899 

223  29  58.4 

15  10 

0.43378 

0.53183 

0.57388 

1157 

9629 

7416 

7876 

225  59  58.7 

15  20 

0.34850 

0.50648 

0.59919 

1161 

9633 

7392 

7853 

228  29  59.0 

15  30 

0.26322 

0.48112 

0.62451 

1164 

9636 

7368 

7830 

230  59  59.4 

15  40 

0.17794 

0.45575 

0.64984 

1167 

9640 

7344 

7806 

233  29  59.7 

15  50 

0.09266 

0.43038 

0.67518 

1171 

9643 

7320 

7783 

236    0    0.1 

16    0 

-0.00739 

0.40500 

0.70052 

1174 

9647 

7296 

7760 

238  30    0.4 

16  10 

+0.07789 

0.37961 

072587 

1178 

9650 

7272 

7736 

241     0    0.7 

16  20 

0.16317 

0.35421 

0.75123 

1181 

9654 

7248 

7713 

243  30     1.1 

16  30 

0.24844 

0.32881 

0.77659 

1184 

9657 

7224 

7690 

246    0     1.4 

16  40 

0.33371 

0.30340 

0.80196 

1188 

9661 

7200 

7667 

248  30     1.7 

16  50 

0.41898 

0.27798 

0.82733 

1191 

9664 

7176 

7643 

251     0    2.1 

17    0 

0.50425 

0.25255 

0.85271 

1195 

9668 

7152 

7620 

253  30    2.4 

!  17  10 

0.58952 

0.22712 

0.87810 

1198 

9671 

7128 

7597 

256    0    2.8 

17  20 

0.67479 

0.20168 

0.90349 

1201 

9675 

7105 

7573 

258  30    3.1 

17  30 

0.76005 

0.17623 

0.92889 

1205 

9678 

7081 

7550 

261     0    3.5 

17  40 

0.84531 

0.15078 

0.95429 

1208 

9682 

7057 

7527 

263  30    3.8 

17  50 

+0.93057 

+0.12532 

-0.97970 

1212 

9685 

7033 

7503 

266    0    4.2 
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DATA  FOB  coMPurnra  the  eclipse  for  any  plage,  for  penumbra. 

Waah. 
H.  Time. 

A. 

B. 

c. 

log  E. 

logF. 

log  G. 

log  H 

A* 

h     m 

9.97 

9.96 

+9.54 

+9.55 

O           1           /' 

18    0 

-h  1.01583 

+0.09986 

-1.00512 

1215 

9689 

7009 

7480 

268  30    4.5 

18  10 

1.10109 

0.07439 

1.03054 

1218 

9692 

6985 

7457 

271     0    4.9 

18  20 

1.18634 

0.04891 

1.05596 

1222 

9696 

6961 

7433 

273  30    5.2 

18  30 

1.27159 

+0.02343 

1.08139 

1225 

9699 

6937 

7410 

276    0    5.6 

18  40 

1.35684 

-0.00206 

1.10682 

1229 

9703 

6913 

7387 

278  30    5.9 

18  50 

-h  1.44209 

-0.02755 

-1.13225 

1232 

9706 

6889 

7363 

281     0    6.2 

foe  shadow. 

Washington 

B. 

C- 

Washington 

n. 

<L 

Mean  Tima. 

Mean  Time. 

Mm* 

h      m 

h     m 

14    0 

+0.16244 

+0.14972 

16    0 

-0.14159 

-0.15393 

14  10 

0.13715 

0.12445 

16  10 

0.16698 

0.17928 

14  20 

0.11185 

0.09918 

16  20 

0.19238 

0.20464 

14  30 

0.08655 

0.07390 

16  80 

0.21778 

0.23000 

14  40 

0.06124 

0.04861 

16  40 

0.24318 

0.25538 

14  50 

0.03592 

+0.02332 

16  50 

0.26860 

0.28075 

15    0 

+0.01058 

-0.00198 

17    0 

0.29403 

0.30613 

15  10 

-0.01476 

0.02729 

17  10 

0.31946 

0.33152 

15  20 

0.04011 

0.05260 

17  20 

0.84490 

0.35691 

15  30 

0.06547 

0.07792 

17  30 

0.37035 

0.88231 

15  40 

0.09084 

0.10325 

17  40 

0.39580 

0.40771 

15  50 

-0.11621 

-0.12859 

17  50 

-0.42126 

-0.43312 

A  and  ix  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  £,  log  F,  log  6, 

and  log  H  may  be  obtained  from  the  corresponding  values  for  Penumbra,  by  numer- 

ically decreasing  log  E  and  increasing  log  F  by  0.000004,  and  by  numerically  increas- 

ing log  6  by  0.000027,  and  decreasing  log  H  by  0.000026. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE  SIXTH  PLACE 

OF  DECIMALS. 

For  one  Mlnate. 

For  one  Second. 

Waahlngton 
Mean  Time. 

A. 

B. 

€. 

A'. 

B'. 

c. 

h      m 

13    0 

+8526.5 

-2523.0 

-2521.3 

+  142.11 

-42.05 

-42.02 

13  30 

8527.0 

2525.7 

2523.7 

142.12 

42.09 

42.06 

14    0 

8527.4 

2528.4 

2526.0 

142.12 

42.14 

42.10 

14  30 

8527.7 

2531.0 

2528.3 

142.13 

42.18 

42.14 

15    0 

8527.8 

2533.7 

2530.4 

142.13 

42.23 

42.17 

15  30 

8527.8 

2536.2 

2532.5 

142.13 

42iJ7 

42.21 

16    0 

8527.6 

2538.6 

2534.5 

142.13 

42.31 

42.24 

16  30 

8527.3 

2540.8 

2536.5 

142.12 

42.35 

42.27 

17    0 

8526.9 

2542.9 

2538.4 

142.11 

42.38 

42.31 

17  30 

8526.3 

2544.8 

2540.2 

142.10 

42.41 

42.34 

18    0 

8525.7 

2546.7 

2541.6 

142.09 

42.44 

42.36 

18  30 

8525.0 

2548.5 

2542.8 

142.08 

42.47 

42.38 

19    0 

+8524.3 

-2550.3 

-2543.8  1   +142.07 

-42.50 

-^.40 
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OUTLINES  AND  PATH  OF  THE  PENUMBRA,  AND  THE  CENTRAL  LINE 

OF  THE  ANNULAR  ECLIPSE  OF  JULY  18,  1879. 
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III.  A  Partial  Eclipse  of  the  Moon,  December  27-28, 1879,  invisible  at  Washington, 

with  the  following  elements : 

d      h     m      ■ 

Washington  mean  time  of  g  in  Right  Ascension,  December  27  22  59  58.4. 

•  8 


m 


Hourly  Motion, 

10.06 

c(             a 

1^.78 

Hourly  Motion, 

+  0    7.6 

a                u 

-  4  1&8 

True  Semidiameter, 

16  16.1 

u             a 

14  52.7 

Sun's  Right  Ascension,     18  28  43.90 
Moon's  Right  Ascension,   6  28  43.90 

Sun's  Declination,  —23  17  42'.4 

Moon's  Declination,         +24    7  42.8 
Sun's  Equa.  Hor.  Par.  9.0 

Moon's  Equa.  Hor.  Par.  54  38.7 

From  these  elements  may  be  deduced  the  following  results: — 

d      h      m 

Moon  en^rs  Penumbra,  December  27  20  43.2  Washington  mean  time. 
Moon  enters  Shadow,  27  22  27.6  "  ** 

Middle  of  Eclipse,  27  23  15.6  "  ** 

Moon  leaves  Shadow,  28    0    3.5  ''  ^' 

Moon  leaves  Penumbra,  28     1  47.9  "  " 

First  contact  of  Shadow  with  Moon's  limb  164^  from  the  north  point  towards  the 
East,  when  the  Moon  is  in  the  zenith,  in  longitude  156^  44^  West  from  Washington, 
and  in  latitude  24''  9'  North. 

Lest  contact  of  Shadow  with  Moon's  limb  147^  from  the  north  point  towards  the 
West,  when  the  Moon  is  in  the  zenith,  in  longitude  179^  55^  West  from  Washingtmi, 
and  in  latitude  24""  12'  North. 

Magnitude  of  the  Eclipse  »  0.164  (Moon's  diameter  &>  1). 
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FJiKMENTS 

FOB  FACILITATINa  ' 

IHE  PBEDICTION 

OF  OCCULTATIONS  OF 

• 

PLANETS  AND  STABS  BY  THE  MOON. 

• 

January. 

STAK'8— 

At  Conjunction  nr  B.  A. 

Limiting 
Parallels. 

IfMBtt. 

Hag. 

S6d*n 
187 

Bflrom 
9.0. 

Apparent 
DeeUnadoa. 

WaahingtoB 

Hour  Angle 

H 

Y 

a:' 

y' 

ITn. 

S*n. 

8 

It 

0 

d    h    in 

b     m 

0 

0 

9  Pifloium 

3i 

+1.12 

+10.7 

+14  43.5 

1    3  36.9 

-  3    3.6 

-0J2342 

.5034 

+.2106 

+30 

-50 

101  Piscium 

6 

1.15 

10.6 

14    2.7 

5  53.6 

-  0  50.8 

+0.9938 

.5045 

.2083 

+90 

+17 

J05PUeium 

6 

1.17 

11.1 

15  47.7 

7  55j6 

+  1     7.6 

-0.6188 

.5056 

.2061 

+15 

-66 

3  ArietiB 

6i 

Ii20 

11.4 

16  48.5 

11  32.1 

+  4  37.9 

-0.9032 

.5076 

.2021 

-  7 

-73 

4  Arietifl 

6 

1J22 

11.4 

16  21.4 

12  22.4 

+  5  26.8 

-0.2349 

.5083 

J2012 

+30 

-48 

i  Arietis 

6 

+]i27 

+11.6 

+17  13.8 

17    7.1 

+10    3.1 

-0.2580 

.5107 

+.1956 

+29 

-49 

B.A.C.(>32 

6 

1.31 

11.6 

17  40.6 

20  23.0 

-10  47.0 

-0.1181 

.5126 

.1916 

+36 

-41 

ISArietis 

6 

1.36 

12.0 
12.2 

18  56.0 

23  52i^ 

-  7  23.3 

-Oi3435 

.5148!    .1871 

-  4 

-71 

0  Arietifl 

5i 

1.38 

19  20.7 

%   3  40.3 

-  3  42.7 

-0.6793 

.5172!    .1819 

+11 

-66 

26  Arietifl 

6 

1.52 

12.1 

19  19.3 

9  54j6 

+  2  20ii 

+0.5341 

.5213    .ir30 

+78 

-  5 

V  Arietifl 

5i 

•1-1.56 

+12-7 

+21  26.4 

13  54.7 

+  6  \2JA 

-1.1192 

.5240 

+.1668 

-25 

-69 

fi  Arietifl 

^h 

1.57 

11.9 

19  29.9 

15  40j6 

+  7  55.4 

+1.3086 

.5252    .1639. 

+90 

+55 

e  Arietifl 

4i 

1.67 

12.1 

20  51.5 

23  47.7 

-  8  12.9 

+1.0872 

JS309    .1503 

+90 

+32 

64  Arietifl 

6 

\M 

12.5 

24  17.8 

811  32.5 

+  3    8.9 

-1.0385 

.5393;    .1286 

-20 

-66 

66  Arietifl 

e4 

1.87 

11.8 

22  23.4 

13  29.7 

+  5    2.3 

+1i2945 

.5406    .1248 

+90 

+59 

7Tauri,iiitB2(. 

6 

•fl.91 

+12.0 

+24    3.6 

16  13.3 

+  7  40.4 

-0.1983 

.5427  +.1192 

+32 

-36 

9  Tauri 

6 

1.91 

11.7 

22  48.8 

17  24.1 

+  8  48.8 

+1.3026 

.5435    .1169 

+90 

464 

llTauri 

6 

1.95 

12.1 

24  56.4 

19    5.6 

+10  26.9 

-0.8235 

.5446    .1134 

-  5 

-65 

r  Pleiadum 
i  Pleiadam 

H 

1.9G 

11.8 

23  54.7 

20  56.8 

-11  45.6 

40.5046 

.5460 

.1094 

+77 

+  1 

4 

1.96 

11.8 

23  44.1 

20  58.9 

-11  43.6 

+0.6998 

.5460 

.1093 

+90 

+12 

m  Pleiadam 

7 

+1.97 

+11.9 

+24  27.6 

21     5.7 

-11  37.1 

-0.0781 

.5460 

+.1092 

+38 

-29 

e  Pleiadum 

5 

1.97 

UA 

24    5.4 

21     7.5 

-11  35.2 

+0.3295 

.5461 

.1090 

+63 

-  8 

e  Pleiadum 

5 

1.97 

11.8 

23  59.5 

21  24.4 

-11  19.0 

+0.4670 

.5462 

.1186 

+74 

-  1 

d  Pleiadum 

5 

1.97 

11.6 

23  34.4 

21  38.6 

-11     5.2 

+0.9480 

.5465 

.1080 

+90 

+27 

r/  Tauri 

3 

1.98 

11.6 

23  44.0 

22    9.8 

-10  35.1 

+0^-»7 

.5468 

.1069 

+90 

+19 

/Pleiadum 

4 

+1.98 

+11.5 

+23  41.1 

22  55.2 

-  9  51i2 

+0.9616 

.5473 

+.1051 

+90 

+28 

h  Pleiadum 

^h 

1.98 

U.5 

23  46.1 

22  55.8 

-  9  50.6 

+0.8712 

.5473 

.1051 

+90 

+22 

B.A.C.U92 

6il 

2.00 

11.8 

25  12.9 

2:3  24.6 

-  9  22.9 

-0.6519 

.5476 

.1043 

+  6 

-62 

p  Tauri 

6 

2.15 

11.4 

26  10.1 

4   8  32.4 

-  0  34.0 

-0.8256 

.5536 

.0838 

-  6 

-64 

X^  Tauri 

54 

2.19 

10.7 

25  20.7 

13  42.7 

+  4  25.4 

+0.4686 

.5569 

.0719 

+74 

+  3 

y«  Tauri 
B.A.C.1648 

81 

+2.19 

+10.7 

+25  21.0 

13  43.0 

+  4  25.7 

+0.4643 

.5569 

+.0718 

+74 

+  3 

64 

2.49 

8.2 

27  50.1 

5  14  37.3 

+  4  25.9 

-1.1929 

.5684 

+.0086 

-39 

-62 

B.A.C.1746 

64 

2.55 

7.2 

27  35.0 

20  53.0 

+10  27.7 

-0.9200 

.5704 

-.0079 

-13 

-63 

125  Tauri 

6 

2.53 

6.8 

25  49.8 

22  31 .0 

-11  57.9 

+0.9356 

.5708 

.0126 

490 

+:i5 

136  Tauri 

5 

2.60 

6.1 

27  33.0 

6   4    7.9 

-  6  33.6 

-1.0442 

.5720 

.0277 

-22 

-63 

139  Tauri 

54 

+2.58 

+  5.6 

+25  56.3 

6    6.7 

-  4  39.2 

+0.6443 

.5722 

-.0328 

+90 

+16 

B.A.C.2154 

64 

2.63 

2.9 

24  41.3 

22  30.9 

+11     8.1 

+1.0580 

.5728 

.0772 

+90 

+38 

e  Geminorum 

34 

2.66 

2.6 

25  15.0 

7    I  11.5 

-10  17.3 

+0.2499 

.5725 

.0840 

+58 

-  9 

37  Geminorum 

6 

2.69 

1.8 

25  31.5 

5  55.4 

-  5  44.0 

-0.4675 

.5718 

.0966 

+16 

-49 

40  Geminorum 

64 

2.70 

1.6 

26    4.6 

7  38.4 

-  4    4.8 

-1.2153 

5715 

.1010 

-40 

-64 

«ii  Geminorum 

6 

+2.67 

+  1.0 

+24  23.2 

8  54.7 

-  2  61.4 

+0.4295 

.5712 

-.1038 

+71 

-  2 

48  Geminorum 

6 

2i>7 

0.7 

24  19.8 

13    6.5 

+  1  11.1 

+0.0288 

.5703 

.1146 

+45 

-23 

52  Geminorum 

6 

2.69 

+  0.6 

25    5.5 

14    2.0 

+  2    4.5 

-0.8764 

.5700 

.1171 

-  8 

-m 

VSiTA 

23    8.4 

15  34i2 

+  3  33.3 

+0.9863 

.5858 

.1253 

+90 

429 

58  Geminorum 

6 

2.65 

-  0J2 

23  10.6 

17  45.9 

+  5  40.2 

+0.6736 

.5690 

.1262 

+90 

+  9 

84  Geminorum 

64 

+2.65 

-2iJ 

422  38.8 

6   6  18.4 

-  6  14.9 

-0.5437 

.5650 

-.1556 

+13 

-59 

7  Cancri 

64 

2.62 

2.9 

22  24.6 

10  57.3 

-  1  46.1 

-1.0433 

.5632 

.1659 

-19 

-«8 

ifS  Cancri 

54 

2.61 

3.1 

21  55.9 

12  39.0 

-  0    8.1 

-0.8320 

.5625 

.1695 

-  4 

-68 

B.  A.  C-  2788 

6 

2.58 

3.9 

21     7.7 

18    7.1 

+  5    8.3 

-0.9554 

.5601 

.1809 

-12 

-69 

d^  Cancri 

6 

2.53 

4.0 

18  43.1 

19  28.8 

+  6  27.0 

+1.2918 

.5595 

.1835 

+90 

450 

1 

6  Cancri 

6 

+2.51 

-  4.3 

+18  30.1 

23    4.8 

+  9  55.4 

+0.8420 

.5580 

-.1905 

+90 

+12; 

B.A.C.2854 

6 

2.53 

4.4 

19  23.6 

23    6.1 

+  9  56.6 

-0.0839 

.5580 

.1905 

+38 

-37; 

35  Cancri 

64 

2.55 

4.8 

20    0.1 

9   0  41.3 

+11  28.5 

-1.0177 

.5573 

.1935 

-16 

-70 

6  Cancri 

4 

2.49 

5.3 

18  35.8 

4  50.5 

-  8  315 

-0.3855 

.5554 

.2012 

+22 

-55' 

c^  Cancri 

1 

6 

+2.41 

-  5.6 

+15  47.1 

10  27.8 

-  3    5.5 

+1.3530 

.5528 

-5108 

+90 

+60; 
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OCCULTATIONS,  1879. 


ELEMENTS 

FOE  FACILITATING  THE  PREDICTION 

OF  OCCULTATIONS  OP 

PTiANETS  AND  STABS  BY  THE  MOON. 

ii 

January. 

Stjoi'b- 

At  CoNjuNcnoH  ih  B.  A. 

limiting  1 
Panllela.^ 

Name. 

Mag. 
6 

Bed'ni 
187 

BflK)in 
9.0. 

AppareDt 
Deouoatloa. 

Waahingtoa 
Mean  Time. 

Hoar  Angle 

H 

Y 

x' 

y' 

+2§ 

o'  Cancri 

-tdAi 

4s 

+1^  is 

d    h    m 
9  10  36.7 

h    m 
-  2  67.0 

+1.0556 

.5628 

-.2110 

vr^  Canon 

Si 

2.36 

6.5 

15  28.9 

17  15.6 

+  3  28.2 

+0.1944 

.5497 

.2214 

+54 

-96 

n^  Cancri 

6 

2.35 

6.7 

15  26.5 

18  33.3 

+  4  43.2 

-0.0522 

.5490 

i2234 

+40 

-39 

18  LeoniB 

6      2.23 

7.9 

12  21.9 

lO   8  50.0 

-  5  29.1 

-0.2254 

.5429 

i2419 

+31 

-51 

B.A.C.3345 

6      2.22 

7.9 

11  59.2 

9  22.5 

-  4  577 

+0.0313 

.5427 

.2424 

+45 

-38 

A  Leonis 

5 

42.13 

-8.6 

+10  35.3 

18  51.0 

+  4  11.9 

-0.8831 

.5394 

-J»19 

-  5 

-80 

B.A.C.353n 

6 

2.04 

8.3 

7    2.2 

110  48.2 

+  9  57.5 

+1.2252 

.5376 

.2567 

+90 

+30 

43  Leoilis 

6 

2.03 

8.5 

7    9.2 

1  57.8 

+11     4.8 

+0.8063 

.5373 

.2576 

+90 

+ 1; 

48  Leonis 

6 

1.99 

9.1 

7  34.4 

7  31.5 

-  7  32.4 

-1.0649 

.5359 

.2614 

-16 

-83i 

34  SextantiB 

6 

L92 

8.5 

4  12.7 

11   15.2 

-  3  56.0 

+1.3797 

.5352 

.2634 

+90 

+49 

35  Sextant.m«/<. 

6 

+1.93 

-8.9 

+  5  22.8 

11  34.7 

-  3  37.2 

+0.1054 

.5351 

-.2636 

+49 

-37 

d  Leonis 

5 

1.85 

9.3 

4  15.8 

19  45.6 

+  4  17.8 

-0.9298 

.5340 

.2669 

-  7 

-«6 

p^  Leonid 

6 

1.81 

9.0 

2  36.6 

22  48.6 

+  7  14.8 

-0.0636 

.6336 

.26T7 

+40 

-46 

pA  Leonie 

5 

1.77 

8.6 

0  35.2 

19   2    4.0 

+10  24.0 

+1.1192 

.5336 

.2683 

+90 

+20 

B.A.C.3836 

6 

L78 

9.3 

2  54.6 

2    6.9 

+10  26.8 

-1.2537 

^334 

.2683 

-32 

-87 

76  Leonis 

6 

+1.75 

-9.3 

+  2  18.7 

4  30.7 

-11  14.0 

-1.2888 

.5333 

-.2686 

-34 

-88 

V  Leonis 

H 

1.66 

9.1 

-  0    9.5 

13    5.6 

-  2  55.8 

-1.0869 

.5334 

.2686 

-18 

-90 

B.A.C.480] 

6 

1.36 

8J3 

8    0.5 

1813    8.7 

-  3  39.6 

+0.4923 

.5380 

.2594 

+70 

-17 

tfVirginis 
B.A.C.4313 

6 

1.35 

7.8 

8  47.2 

15  51.1 

-  1     2.7 

+0.5816 

.5388 

.2576 

+76 

-12 

61 

1.25 

7.6 

9  40.9 

23  58.2 

+  6  48.2 

-0.5759 

a>417 

.2509 

+11 

-80 

69  Virginia 

5i 

+1.07 

-6.0 

-15  20.9 

14  16  15.8 

-  1  25.4 

+1.2131 

.5495 

-i2396 

+75 

+30 

75  Virginia 

6 

0.04 

6.3 

14  44.6 

18  40.8 

+  0  52.1 

+0.0476 

.5509 

.2294 

+40 

-40 

83  Virginia 

6 

OM 

6.2 

15  34.4 

23  47.5 

+  5  48.6 

-0.2678 

.5540 

J2220 

+23 

-58 

8«'>VirgiuiB 

6 

0.<)9 

6.4 

15    9.8 

15    0  16.6 

+  6  16.7 

-0.7911 

.5542 

.2212 

-  5 

-90 

87  Virginia 

6 

0.98 

5.6 

17  15.3 

1     3.2 

+  7    1.6 

+1.1590 

.5547 

.2200 

+73 

+36! 

89  Virgin!  B 
B.A.C.4723 

5 

+0.<16 

-5.6 

-17  ;«.o 

.  2    7.8 

+  8    4.0 

+1.2036 

.5554 

-.2183 

+73 

+30 

6 

0.83 

5.7 

17  38.2 

13    8.8 

-  5  18.6 

-0.9963 

.5620 

.1997 

-21 

-SM) 

B.A.C.4739 

61 

0.82 

5.6 

18    9.3 

14  30.7 

-  3  59.8 

-0.7410 

.5628 

.1973 

-6 

-90 

B.A.C.4923 

6 

0.64 

5.0 

20  52.1 

16   6  37.7 

+11  31.4 

-0.9039 

.5727 

.1637 

-18 

-90f 

B.A.C.4984 

6 

0.58 

4.3 

23  31.3 

11  43.0 

-  7  34.8 

+0.9906 

.5757 

.1518 

+67 

+16 

B.A.C.50S23 

6 

+0.56 

-4.8 

-21  57.2 

14  23.1 

-  5    0.9 

-1.0030 

.5772 

-.1456 

-28 

-00 

42  Librs 

5i 

0.46 

4.2 

2:^  25.4 

23  56.5 

+  4  10.4 

-0.7832 

.5824 

.1214 

-16 

-90 

B.A.C.5197 

6 

0.44 

4.3 

24  20.1 

17   2    8.0 

+  6  16.7 

-0.1161 

.5834 

.1156 

+19 

-5o: 

6  Scorpii 

5 

0.42 

4.4 

25  23.0 

4    8.7 

+  8  12.6 

+0.7256 

.5844 

.1102 

+65 

-  2 

A^SoorpiifmvZt 

5 

0.41 

4.0 

24  57.9 

5  11.6 

+  9  13.0 

+0.1861 

.5849 

.1074 

+34 

-32 

B.  AC.  5253 

6 

+0.41 

-4.4 

-24  10.3 

5  19.8 

+  9  20.1 

-06364 

.5850 

-.1069 

-  9 

-9(» 

B.A.C.5254 

6 

0.41 

4.5 

23  37.0 

5  20.7 

+  9  21.8 

-1.2061 

.5850 

.1068 

-49' -90  1 

B.A.C.5255 

6 

0.41 

4.0 

25    3.0 

5  25.6 

+  9  26.6 

+0.2478 

.5850 

.1066 

+37 

-99. 

3  Scorpii 

6 

0.41 

4.2 

24  53.2 

5  36.4 

+  9  36.9 

+0.0612 

.5850 

.1065 

+27 

-39 

4  Scorpii 

6 

0.40 

3.9 

25  54.6 

5  55.3 

+  9  55.0 

+1 .0723 

.5852 

.1053 

+64 

+^ 

B.A.C.5286 

6i 

+0.:?9 

-4.3 

-24  28.9 

7    9.6 

+11     6.4 

-0.5133 

.5857 

-.1090 

-  3 

-78 

TT  Scorpii 
B.A.C.5314 

3 

0.38 

4.0 

25  45.9 

7  14.6 

+11   11.2 

+0.7874 

.5888 

.1017 

+65 

+  3. 

6 

0.36 

4.1 

25  31.7 

9    0.9 

-1 1     6.8 

+0.3704 

.5865 

.0968 

+43 

-22; 

B.A.C.5347 

5 

OM 

4.0 

26    0.1 

10  52.3 

-  9  19.8 

+0.6792 

.58r3 

.0917 

+62 

-04, 

a  Scorpii 

3i 

0.30 

4.2 

25  18.1 

15  59.6 

-  4  24.6 

-0.4692 

.5891 

.0773 

-  3 

-74; 

a  Scorpii,  mic/^ 

H 

+0.27 

-4.0 

-26    9.8 

19  10.5 

-  1  21.3 

+0.1794 

.5899 

-.0680 

+30 

-33. 

22  Scorpii 

5 

0.27 

4.3 

24  50.8 

19  30.7 

-  1    2.0 

-1.1882 

i»899 

.0672 

-61 

-00 

25  Scorpii 

6 

0.21 

4.3 

25  18.6 

16    1  57.5 

+  5    9.3 

-1 .0872 

.5912 

.0481 

-43 

-90 

B.A.C.6800 

61 

0.14 

4.0 

26  50.3 

12  30.7 

-  8  43.0 

+0.1360 

.5918 

.0167 

+23 

-35 

Ai  Ophiuohi 

5 

0.13 

4.1 

26  25.5 

12  58.7 

-  8  16.1 

-0.2968 

.5918 

.0152 

0 

-61 

AsOpiiiuchi 

6 

+0.13 

-4.1 

-26  25.4 

12  58.8 

-  8  16.0 

-0.2979 

.5918 

-.0152 

0 

-62 

38  Ophiuchi 

61 

0.13 

4.1 

26  29.7 

13  50.6 

-  7  26.3 

-0.2361 

.5918 

-.0125 

+  3 

-57 

B.A.C.5909 

61 

0.09 

4.2 

26  29.6 

19  18.0 

-  2  12.1 

-0.58«4 

.5913 

+.0037 

-16 

-86 

SSagittarii 

5 

0.05 

3.9 

27  47.0 

19    1  24.5 

+  3  39  9 

+1.1442 

.5902 

.0219 

+62 

+33 

B.A.C.6024 

61 

40.04 

-4.1 

-27     1.3 

2  31.0 

+  4  43.5 

+0.3857 

.5899 

+.0252 

+38  -31 

1 
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SLEMBNT8  FOft  FAOIUTATINa  THE  PBEDICTIQN  OF  OCOPLTATIOKS  OF 

PLANBT8  AND  STABS  BT  THE  MOON. 


Jaauarf. 


STiJi'B- 


j|F*me. 


B.  A.  C.  0194 
B.A.C.6917 
X  Sagittarii 
B.A.C.63li9 
fp  Sagittarii 

ACapricorni 
B.A.C.76^ 
II.  A.  C.  7697 
^Aqaarii 
II.  A.  C.  7774 

oAqaarii 
B.A.C.8ld3 
K  Pisoium 
9  Piscium 
15  Piecium 

l^PUcii^ni 
A  Piacium 
19  Piaciavi 
B.A.C.e^d 
98  PiioiqiD 

ifPiflciuqn 
45  Pitoiiim 
75  Piaqiqm 
vPisGiuip 
101  PUciuoi 

105  Piacium 
di  Arietia 
4  Arietia 
I  Arietis 
B.A.C.6a» 

15  Ariatia 
B  Arietis 
^Anetia 

V  Arie^iB 

e  Arietia,  9ii(ll. 

64  Arietis 
7  Tauri,Mifi(. 
UTauri 

fPleiadum 
PleiadiiBi 

m  Pleiadum 
0  Pleiadiim 
p  Pleiadiim 
d  PleiadvB) 

V  Tauri 

« 

/PJeiadam 
h  Pleiadum 
B.A.C.ildi^ 
p  Tauri 
X^  Tauri 

;i«  Tauri 


6 


3 


6 


H 


Bed*]ufroin 


0.001 

-0.01 

0.02 

0.05 

-0.0B 


+0.43 
0.46 
0.65 
0.80 
0.8SJ 


DeolLutlon, 


-8? 
84 
95 
95 
95 


5.2 
58.1 
99.5 

8.9 
27.8 


-II  55.4 

10  59.8 

11     9.2 

8  23.1 

9  38.6 

8  95.7 
0  99.4 
0  53.6 
0  97.5 
0  38.7 


1 
1 
9 
1 
9 


95.9 
6.9 
49.1 
32.7 
15.6 


•fl.03'flD. 


.00 
1.96 


^11.4 
11.3 
11.8 
1J.6 

lOiJ 


•I-1.96  -1-10.8 


•¥7  31i2 

7    1.4 

^2  ia.6 

14  43.5 

M    2.7 

4l5  47.6 
16  48.5 

16  91.4 

17  13.8 
17  40.5 

^18  55.9 
19  20.6 
19  19^2 
91  2(i.4 
90  51^5 


94 
94 

9:1 
93 


17.8 
3.6 
56.4 
54.6 
44.1 


494  27.6 

94  5.4 
23  59.5 
93  35.4 
93  44.0 

^  41.1 
93  46.1 

95  19.9 
26  10.1 
25  20.7 

495  2|.0 


At  CoKJuncnoH  in  R.  A. 


Waahlaston 
tfeaalSane. 


H    E    m 
19  13  93.1 
14  48.41 
17  21.6 
9#  0    6.8 


Hoar  Angle 

H 


19  39.4    -10  27.8 


h 
8 
7 
5 
1 


m 
50.4 
98.4 

1.2 
98.3 


98  9  67.6 

13  34.0 

90  36.6 

94   1  35.9 

1  37.1 

3  22.4 

94  13  39.4 

15  825 

15  43. 
20  16. 

90  47J 
98  55. 

9#  9  20.4 

3  40.7 
5  85.9 

91  80.1 
9Y  q    9.5 

2H  33.0 

99  11  54.4 

14  11.4 

16  13.7 
19  50.7 
90  412 

99   1  97.0 

4  43.8 

8  14.8 

^9    3.7 

18  80.7 

32  88.8 

99  8  §1.4 

90  13.9 

81   0  58.0 

3  52.5 

5  54.1 
5  47.3 

^  54.1 

5  55.9 

6  13.0 

6  97.4 
§  58.9 

745.0 

7  45.6 

8  14.7 

17  29.5 

92  43.9 

89  44.1 


4  8  29.9 
4-11  59.8 


-  5 

-  0 

-  0 


10.3 
19.7 
18.6 


•¥  I  83.71 
4IO  42.9 
-11  97.2 
*|l  17.0 
r  6  50.7 

*  6  80.8 

-  3  17.7 

-  0  57.0 
4-  0  91.1 
4- 8    3.4 


6  88.3 
3  43.5 
5  57.1 

7  1.7 

9  14.8 


4r 
4 


+11 

-  9 


13.5 
15.6 


-  8  26.6 

-  3  49.8 
T  0  38.2 

4-2  46.6 
.^  6  88.6 
-11  25.8 

-  7  31.2 
4-2    8.7 

-10  21.8 


-  5 

-  2 

-  1 

-  1 


47.0 

58.3 

9.4 

7.31 


-  1  0.8 

-  0  59.0 

-  0  42.5 

-  0  28.6 
4  0  1.9 

4  0  46.4 

4  0  47.01 

4-  1  15.1 

4IO  11.01 

-  8  45.5 

-  8  45.3 


40.9018 
-1.2034 
-0.5014 
-0.3447 
4lift{82 

-0.2194 
-0.4990 
4-1.3391 
-0.3165 
fl.0605 

f0.1595 
-0.0917 
-0.6797 
-0.4879 
4O.4455 

-0.2895 
*0.83B3 
-0.4321 
4-1.2966 
4O.9449 

-0.9674 
40.2563 
-0.4045 
-0.1799 
41.0491 

-0.4656 
-0.8519 
-0.1829 
-0.2072 
-0.0682 

-0.7958 
-0.5505 
t0.5dl8 
-1.0777 
41.1324 

-1.0055 
-0.1641 
-0.7923 
40.5403 
40.7364 

-0.0450 
40.3649 
40.5092 
40.9851 
40.8662 

40.9988 
40.9080 
-0.6917 
-0.7991 
40.4985 

4O.4937 


.5865 
.5860 
.5848 
.5813 
.5731 

.5189 
.5166 
.5123 
.5096 
.5096 

.5087 
.4955 
.4951 
.4951 
.4943 

.4942 
.4937 
.4934 
.4933 
.4932 

.4933 
.4935 
.4980 
.5028 
.5037 

.5047 
.5064 
.5067 
.5091 
.5108 

.5186 
.5147 
.5185 
.5910 
.5973 

.5351 

.5382 
.5400 
.5412 
.5412 

.5413 
.5413 
j>415 
.5417 
.5420 

.5425 
.5425 
.5428 
J>484 
.5517 


y" 


4-.0567 
:0607 
.0680 
.0864 
.1187 

4.2314 
.2343 

.2390 
.2420 
ii420 

4-.2429 
.2498 
.2496 
i2496 
JM90 

4-ii489 
.8483 
iM77 
Ji474 
J3468 

4-iM04 
.2388 
.2229 
.2102 

iW78 

4-.2057 
.2016 
J2006 
.1948 
.1906 

4-.1859 
.1807 
.1716 
.1654 
.1490 

4.1272 
.1180 
.1122 

.1082 
.1082 

4.1080 
.1078 
.1072 
.1067 
.1057 

4.1040 
.1040 
.1030 
.0829 
.0708 


.5517  4.070B 


FaralleU. 


XTa. 


46§ 
-53 
-6 
44 
465 

428 
444 
479 
425 
48O 

450 
438 

47 

418 

469 

488 
490 
+21 
490 
490 

-  9 
457 
•^21 
433 
490 

4I8 
-4 
433 
-32 
439 

-  1 
-tl3 
482 
48I 

490 

-17 
434 

-  3 
48O 
490 

440 
466 
4-77 
490 
490 

490 
4-90 
47 

-  3 
-►77 

-►76 


S'n. 


o 
4l] 

-90 
-77 
-64 
453 

-55 
-74 
443 
-61 
4l5 

-34 

-48 
-88 
-72 
-20 

-59 

49 

-6B 
435 

48 

-83 

-88 
-62 
-47 
421 

-62 
-73 
-46 
-46 

-38 

-71 
-64 

-  2 

-69 
436 

-66 
-35 
-65 
4-3 
4l4 

-27 

-  6 

4  1 

489 
482 

4411 

425 
-60 
-64 

45 

45 


MMH 


w 
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OCCULTATIONS,  I87«. 


ELEMENTS  FOB  FACILITATING  THE  PREDICTION  OF  OCCULTATlOfiB  OF 

PLANETS  AND  STABS  BT  THE  MOON. 


Febrnary. 


NAine. 


B.A.C.1648 
B.A.C.I746 

125Tauri 
ISeTauri 
]3!)Tauri 

n.A.C/4154 

e  Geminorum 
37  Geminorum 
40Geiniiioruiii 
u  Geminorum 

48  Geminorum 
62  Geminorum 
58  Geminorum 

84  Geminorum 
7  Cancri 

ft*  Cancri 
B.  A.  C.  9788 
d\  Cancri 
d  Cancri 
B.A.C.3854 

35  Cancri 
6  Cancri 
o>  Cancri 
0*  Cancri 
ir^  Cancri 

it*  Cancri 
t8Leoni8 
B.A.C.3345 
A  Leon  it 
B.  A.  C.  35d9 

43  Leonu 
48  Leonit 

34  Seztantis 

35  Sext,  mutt, 
d  Leonis 

p>  Leonit 
po  Leonit 
B.A.C.:I836 

75  Leonit 

76  Leonit 

V  Leonis 
fi.A.C.4201 
jinis 
A.  C.  4318 
6il  Virginit 

75  Virginii 
83VirginiB 

85  Virginit 
87V]rgiQiB 
89  Virginit 

B.A.C.4722 
B.  A.  C.  4739 
B.  A.  C.  4923 
B.  A.  C.  4984 
B.A.C.5023 


Stab*! 


Mag. 


61 

6 
o 
5i 

% 
6 

61 
6 

6 

6 

6 

61 

61 

51 

6 

6 

6 

6 

61 
4 

6 
6 
61 

6 
6 
6 
5 
6 

6 
6 
6 
6 
5 

6 

5 

6 

51 

6 

41 

6 

6 

61 
51 

6 
6 
6 
6 
5 

6 

61 

6 

6 

6 


Rad'ntfttim 
]  879.0. 


+2.35 
2.44 
2.43 
2.54 
2.5:) 

+2.69 
2.73 

2.78 
2.80 
2.78 

+2.81 

2.84 
2.83 
2.87 

2.88 

+2.87 
2.89 
2.85 
2.82 
2.84 

+2.86 

2.84 
2.80 
2.80 
2.80 

+2.80 
2.72 
2.72 
2.67 
2.61 

+2.60 
2.58 
2.»3 
2.55 
2.50 

+2.47 
2.42 
2.44 
2.43 
2.42 

+2.36 
2.16 
2.15 

2.08 
1.94 

+1.92 
1.87 
1.87 
1.86 

1.87 

+1.74 
1.74 
1.58 
1.55 

+1.50 


+  9.0 
8.1 
7.4 
7.0 
6.3 

+  3.4 
3.21 
2.4 
2.2 
1.7 

+  1.0 

LI 

+  0.1 

-  2.1 
3.0 

-  3.3 
4.3 
4.7 
5.6 
5.5 

-  5.7 
6.4 
7.5 
7.5 
8.5 

-  8.7 
10.4 
10.5 
11.7 
11.9 

-12.1 
12.7 
12.6 
12.8 
18.5 

-13.5 
13.3 
13.7 
13.8 
13.8 

-13.9 
13.3 
13.3 
13.1 
11.7 

-11.9 
11.6 
11.7 

10.8 

-10.8 

10.5 

9ii 

8.0 

-  8.6 


Apparent 
Deellnation 


+27 
27 
25 
27 
25 

+24 
25 
25 
26 
24 


50.1 
35.1 

49.8 

:)5.o 

56.3 

41.3 
15.0 
31.5 
4.6 
23.2 


+24  19.8 
25  5.5 
23  10.6 
22  38.8 
22  24.5 

+21  66.0 
21  7.7 
18  43.1 

18  30.0 

19  23.5 

+20  0.1 
18  35i^ 

15  47.0 

16  2.6 
15  28.9 


+15 

12 

11 

iO 

7 

+  7 
7 
4 
5 
4 


26.4 

21.9 

59.1 

35.2 

2J^ 

9ii 
34^ 
12.7 
22.7 
15.8 


+  2  36.5 
0  351 
2  54.5 
2  40.3 

+  2  18.6 

-  0  9.6 
8    0.6 

8  47.3 

9  41.0 
15  21.0 


-14 
15 
15 
17 
17 

-17 

18 
20 
23 
-21 


44.7 
34.5 
9.9 
15.4 
32.0 

38.3 
9.4 
52.2 
31.4 
57J2 


At  GoHJUNonoM  m  R. 


Washtegtoo 
Mean  Time. 


HJoor  Angle 

H 


d   h    m 
123  56.1 
%  6  15.5| 

7  54.4 

13  34.2 
15  34.0 

S  8  3.4 
10  44.4 

15  28.7 

17  11.8 

18  28.0 

22  39.6 
22  34.9 

4  3  18.3 
15  46.6 
20  23.1 

22    3.8 

5  3  28.3 

4  4!).0 

8  22.2 

8  23.5 

»  57.2 

14  2.5 

19  34.4 
19  43.0 

6  9  14.2 

3  30.5 

17  27.9 

17  59.7 
y   3  13.4 

9  0.9 

10  8.5 

15  32.7 
19    9.8 

19  28.9 

8  3  24.9 

6  22.5 
9  31.9 
9  34.7 

11  8.5 
11  54.1 

20  13.5 

9  19  34.9 
22  13.0 

19  6    7.7 
22    4.0 

11   0  25.7 

5  27.7 

5  56.3 

6  42.2 

7  45.8 

18  37.9 

19  58.9 
Mil  50.1 

17    3.6 
19  43.6 


m 


h     _ 

-  8  27 

-  2  21 

-  0  46 
+  4  40 
+  6  36 


.3 

8 

.6 

.7 

I 


+ 
+ 
+ 
+ 


1 
1 

5 
7 

8 


-11 

-10 
-6 
+  5 
+  9 


31.3 

3.7 

37.4 

16.7 

30.0 

27.8 
34.5 
59.4 
1.2 
27.7 


+11     4.8 

-  7  42.5 
-6  24.8 

-  2  59.2 

-  2  58.0 

-  1  27.6 
+  2  28.9 
+  7  49.0 
+  7  67.3 

-  9  45.3 

-  8  31.7 
+  4  56.7 
+  5  27.4 

-  9  37JJ| 

-  4    2.1 

-  2  56.8 
+  2  16.5 
•f  5  46.3 
+  6  4.7 
-10  15.2 


-  7 

-  4 

-  4 

-  2 
-2 


+ 
+ 
+ 


o 
4 
7 
9 
6 


+  8 
-10 
-10 

-  9 

-  8 


23.5 
20.4 
17.7 
47.0 
3.0 

59.8 
34.0 

6.7 
14.7 

8.3 

24.9 
43.9 
16.3 
32.1 
30.7 


+  1  57.7 
+  3  15.7 
-5  19.8 
-  0  26.9 
+  2    7.0 


-1.1763 
-0.9034 
+0.95521 
-1.0297 
+0.6607 

+1.0693 
+0.2608 
-0.4559 
-1.2034 
+0.4386 

+0.0380 
^.8648 
+0.6803 
-0.5342 
-1.0306 

^.8386 
-0.9430 
+1.2885 
+0.8414 
-0.0778 

-1.0042 
-0.3769 
+1.3465 
+1.0517 
+0.1987 

-0.0458 
-0.2167 
+0.0368 
-0.8640 
+1.2167 

+0.8041 
-1.041 1 
+1.3712 
+0.1132 
-0.9061 

^.0509 
+1.1163 
-1.2238 
-1:4132 
-1.2578 

-1.0580 
+0.5068 
+0.5953 
-0J>4r3 
+1.2311 

+0.0731 
-0.2391 
-0.7577 
+1.1773 
+li2218 

-0.9618 
-0.7072 
-0.8706 
+1.0195 
-0.9703 


.6642 
.5663 

.5668 
J)683 
.5687 

.57417 
.5707 
.5706 
.5705 
.5705 

.5699 

A/m 

.5693 
.5664 
.5652 

.5647 
.6630 
.5625 
.5614 
.5614 

.5609 
.5695 
.5576 
.6675 
.6562 

.5648 
.5601 
.5500 
i>472 
.5468 

.5456 
.5444 

.5440 
.5439 

.5428 

J>498 
.5423 
.5423 
.5423 
J>423 

.5426 
J>461 
.5466 
.5492 
.5555 

.5565 

.5687 
.5590 
.5593 
.5598 

.5651 

.56571 
.5734 
.5756 
.5768 


y' 


+.0062 

-.0082 

.0124 

.0276 

.0305 

-.0770 
.0861 
.0964 
.1008 
.1042 

-.1149 
.1171 
.1265 
.1562 
.1667 

-.1704 
.1819 
.1846 
.1918 
.1919 

-.1949 
.2028 
iii27 
i2l31 


.J3267 
.2450 
.2456 
.2556 
il607 

-.2616 
ia655 
ii676 
.26n 
Ji7ll 

-.2719 
.2787 
.2727 
.2720 
.2730 

-.2730 
.2631 
.2611 
.2541 

.2350 

• 

-.2315 

J2238 


.2219 
.2200 

-.2006 
.1981 
.1639 
.1519 
-.1453 


Limiting 
PanUeb. 


HV 


o 

-37 

-II 

+90 

-21 

+90 

+90 
+58 
+17 
-38 
+71 

+45 

-  7 
+JICI 
+13 
-18 

-  4 
-II 

+90 
+90 
+39 

-15 


+00 
+90 
+64 

+40 
+31 
+45 
-  3 
+90 

+90 

-14 

+90| 

+49 

-5 

+40 
400 

-29 


-31 

-I5| 

+71 
+77 
+12 
+75 

+41 
+84 

-  4 
+73 
+W 

-19 

-  4 
-17 
+67 
-25 


S*D. 


^ 


+37 
-63 
+17 

+39 

-  9 
-49 
-64 

-  I 

-23 


+  9 
-59 


-60 
+50 
+.12 


-70 


+56 


-30 
-51 
-37 
-80 
+30 

+  1 
-83 
+47 
--36 
-86 

-45 
+20 

-87 

-88 


-90 
-17 
-12 
-77 
+38 


->57 
-90 

+28 
+32 

-90 
-90 
-90 
+18 
-90 
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BLEMiarrS  fob  FACIUI'ATING  the  FBEDICTION  of  OGCHLTATIONB  OF 

PLANETS  AND  STABS  BT  THE  MOON. 


Febrnary. 


BrtAM't 


48LibnB 
B.  AX.  5197 
h  Bcorpii 
A*  Scorp,,  mmlt. 
B.  AC.  5353 

B.A.C.5354 
B.  A.  C.  5235 

3  Scorpii 

4  Scorpii 
B.A.C.5i»6 

IT  Scorpii 
B.  A.  0.5314 
B.A.C.5347 
a  Scorpii 
aScorp.,iii«ll. 

29  Scorpii 
25  Scorpii 
B.  A.  C.  5800 
A'  Opbiachi 
A*Ophiachi 

380phiuchi 
B.A.C.5909 
3  Sagittarii 
B.A.C.6094 
B.A.C.6194 

B.A.C.6K17 

A  Sasittarii 

B.A.c.e3e» 

B.A.C.6490 
B.A.C.6576 

X^  Sagittarii 
jj*  Sagittarii 
y^  Sagittarii 
B.  A.  C  6699 
53  Sagittarii 

B.A.C.6727 
B.A.C.6889 

9  Capricorn  t 
trCapricomi 
B.  A.C.7053 

0  Capri.,  7itic2f. 
V  Capricornt 
B.A.C.7802 
B.A.C.7800 
19  Capriorni 

B  A.C  7263 
K  PiBciQm 
Ji  Piscium 
19  Piscium 
B.  A.C.  8276 

22  Pisciam 
d  Pieeiam 
45  Piscium 
75  Pisciam 
If  Piscium 


Mag. 


6 
5 
5 
6 

6 
6 
6 
6 
61 

3 
6 
5 

31 
H 

5 

6 

61 

H 
6 

61 

6i 
5 

t» 

61 

3 

6 

61 

6 

6 

61 

6 

61 

6 

61 

6 

51 

5 

51 

51 

51 

6 

61 

6 

6 

41 

5 

6 
61 

6 

51 

6 

6 

31 


Bad'nsfroin 
18794I. 

Aa:        A6 


•fl.42 
1.40 
1.37 
1.36 
1.35 

+1.34 
1.35 
1.35 
1.36 
1.34 

•fl.34 
1.32 
1:30 
li!4 
IJiil 

•fl.20 
1.13 
1.03 
1.02 
1.02 

+1.00 
0.95 
0.90 
0.88 
0.77 

+0.73 
0.72 
0.66 
OJSSt 
0.57 

+0.55 
0.55 
0.54 
0.51 
0.50 

+0.49 
0.40 
0.36 
0.33 
0.34 

+0.34 
0.32 
0.30 
0.29 
0.29 

+0.27 
0.19 
0.20 
0.21 
0.221 

+OiSl 
0.26 
0.28 
0.40 

+0.48 


ApparoDt 
)60UaAtio]i. 


$1 
-7.7 

7.5 

75 

7.1 

7.4 

-7.6 
7.1 
7.2 
6.7 
7.3 

•4>.8 
6.9 
6.5 
6.6 
6.1 

-«.6 
6.3 
5.1 
6.3 
5.3 

-5.2 
5.1 

4.2 
4.5 
4.0 

-4.4 
4.2 
4.0 
3.8 
3.8 

-3.5 
3.5 
3.7 
3.6 
3.4 

-3.5 
3.4 
8.3 
3.5 
3.3 

-3.3 
3i2 
3.1 
3.1 
3.1 

-3.2 

+0.8 

1.1 

1.7 

1.5 

+1.7 
3.1 
3.5 
5.6 


-2l2^.5 
94  20.1 
25  23.0 
24  58.0 

24  10.4 

-^  37.0 

25  3.1 

24  53.2 

25  54.7 
24  4a9 

46.0 
31.8 

0J2 
18.1 

9.8 


85 
26 
25 
26 


-94  50.9 

25  18.7 

26  50.4 
96  25.5 
96  25.4 

-26  29.7 
96  10.6 

27  47.0 
27  1.3 
27    5.2 

-94  58.1 
25  29.3 
25  8.2 
25  0.9 
24  23.2 

-24  44.6 
24  39.0 
24  11.9 
23  34.3 
23  42.0 

-23  42.2 
21  39.3 
19  29.7 
18  36.4 

18  59J3 

-18  58.9 
18  33.8 
18  38.7 
18  28.9 

18  23.8 


-16 

+  0 

1 

2 

1 

+  2 

7 

7 

12 

+14 


29.8 
35.6 
6.9 
49.0 
32.7 

15.6 
31.2 
1.4 
18.6 
43.4 


At  CoHJUHcnoif  nv  S.  A. 


Wi 


ashlnjEton 
lean  Tune. 


IB 


5 

7 

9 

10 

10 


lao 

30.1 
81.3 
34.6 
42.2 


BonrAii^e 

H 


10  43.7 
10  48.6 

10  59.5 

11  18.5 

12  33.3 

12  38.2 

14  25.3 
16  17.5 
21  27.7 

14  0  40.4 

1    0.9| 
7  32.4 

15  14.8 
18  43.3 

18  43.3 

19  36.0 
Id    1    9.0 

7  22.2 

8  30.0 
19  35.0 

21    2.(1 

23  38.4 

16  6  32.1 

13  51.3 
19  22.0 


4  22. 

9  6.61 

13  3.1 

13  29.61 

16  6.1 


17 
9123 
9B  7 

10 

n 

13 
98  5 
94  7 

6 
19 


30.31 

28.1 

49.9 

13.9 

34.0 

18.7 
8.9 
57.5 
15.9 
35.7 


— K" 

+11 

-10 

-8 

-7 

-  7 


m 

19.1 
33.9 
37.4 
36.6 
29.3 
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4»0 

4  9 

ir^  Cancri 

61 

8.55 

7.5 

15  28.9 

82  53^ 

-  9  894 

-0.0843 

.5464 

.8174 

441 

-37 

n*  Cancri 

6 

8.56 

7.7 

15  26.5 

%  0  18.1 

^  8  13.8 

-0JSb76 

.5463 

.8194 

428 

-51 

ISLeonie 

6 

84)4 

10.6 

12  81.9 

14  874 

4  5  38.5 

-0.3950 

.5450 

J2394 

422 

-61 

B.A.C.3345 

6 

48.63 

-10.7 

4II  59.1 

14  &9S 

46    3.8 

-0.1390 

.5449 

-iMOl 

4% 

-46 

B.A.C.3306 

6 

8.63 

11.8 

9  30.1 

19    5.5 

4IO     1.8 

41.3877 

.5447 

.8449 

490 

458 

A  Leonia 

5 

3ii8 

18.8 

10  35.8 

S   0  19.9 

-  8  54.9 

-1.0106 

.5446 

.8507 

-12 

.«) 

B.A.C.3589 

6 

8.68 

13£ 

7    8.1 

6    9.1 

-  3  17.6 

41.0947 

.5447 

J1563 

490 

48O 

43  Leonis 

6 

8.69 

13.6 

7    9.8 

7  16i) 

-  8  18.0 

40.6858 

.5447 

.8573 

490 

-  5 

48  Leonis 

6 

48.73 

-14.3 

4  7  34.3 

12  40.9 

4  3     1.1 

-1.1371 

.5451 

-.8621 

-22 

-83 

34  Sextantia 

6 

8.70 

15.3 

4  18.6 

16  17.0 

4  6  89.9 

41.8817 

.5454 

12644 

490 

435 

358ezt.,  mtilt. 

6 

8.78 

15.1 

5827 

16  35il 

4  6  48J2 

40J0306 

.5454 

.2645 

444 

-40 

if  Leon  ia 

5 

8.76 

16.1 

4  15.7 

4   0  27  Jl 

-  9  36j6 

-0.9508 

.5465 

.2690 

-  9 

-86 

ps  Leonis 

6 

2.75 

16.4 

2  36.5 

3  22.1 

-  6  47.6 

-0.0903 

.5471 

.2703 

438 

-47 

9»  Leonis 
B.A.C.3836 

5 

48.75 

-16.9 

4  0  35.0 

6  28.3 

-  3  47.7 

41.0794 

.5477 

-J3714 

490 

4l7 

6 

8.78 

16.6 

8  54.5 

6  3li) 

-  3  45.1 

-1JI399 

.5477 

J2714 

*30 

-87 

76LeoniB 

6 

2.79 

17.0 

4  8  18.5 

8  47.7 

-  1  33.1 

-lia636 

.5483 

11780 

-33 

-88 

V  Leonis 

41 

8.81 

17.9 

.  0    9.7 

16  54.9 

4  6  174 

-14W73 

.5509 

J»729 

-14 

-90 

B.A.C.4201 

6 

8iJ8 

19.6 

8    0.7 

ft  15  25i2 

4  4    0.5 

40.6070 

.5604 

lXi61 

478 

-11 

a  Virginis 

6 

48.89 

-19.7 

-  8  47.4 

17  56.1 

4  6  86.0 

40.7041 

.5621 

-.8636 

48I 

-  5 

yVtrginis 
B.A.C.4859 

5 

8.89 

19.7 

7  20.1 

20  177 

«^  8  42.5 

-1.3437 

.5629 

.8684 

-45 

-90 

6 

8.89 

Ida 

7  22.3 

80  8tJ3 

48  45i^ 

-1.3819 

.5630 

.2623 

-42 

-90 

B.A.C.4818 

61 

48.91 

-19j6 

-  9  41.1 

e   1  87J8 

-10  18.6 

-0.3836 

.5656 

-JK80 

48O 

-^ 

41214 
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ELEHENTS 

FOR  FACn.TTATING 

THE  PbEDICnOK  0**  OCOtTLTAffCHM  O* 

FT.AN£ri>}  AND  8TAB8  BY  THE  MOON. 

1 

Ifril. 

drAm*B^ 

At  CoMUNcnoN  in  R.  A. 

PanlMal 

Name. 

6 

B«d'n 

isr 

Am 

♦2!97 

■  ftom 
9.0. 

AS 

-19:3 

Apparent 
Detftnation. 

¥firtliftigtoB 
M«atilTine. 

WowrAagl^ 

H 

Y 

«/ 

y 

JPn. 

S'n. 

^2? 

75  Virginia 

-ll  44.8 

d    h    m 
41 18  4&J3 
!&)  29.6 

h    m 
♦  6  90.6 

♦05857 

.5756 

-.2396 

83  Virginia 

6 

2.98 

19.0 

15  34.6 

♦10  53.8 

-0.0019 

.5786 

.2981 

^ 

-43 

85  Virginia 

6 

2.98 

!9.0 

15  n).o 

23  56.4 

♦11  19.7 

-0.5046 

.5788 

i2274 

♦W 

-75! 

B.A.C.4721i 

6 

3.01 

18.1 

It  38.4 

711  51.2 

-  1   13.3 

-0.6642 

.5859 

.2098 

-  1 

-60 

B.  AC.  473d 

6i 

3.02 

17.9 

18    9.5 

l'3    7.2 

-  0    0.3 

-0.4137 

.6867 

.2028 

♦1$ 

-68 

B.A.C.4923 

6 

♦3.03 

-16.3 

-20  52.3 

8   4    7.0 

-  9  86.4 

-«532r 

.9947 

-.1919 

♦  4 

^^' 

B.  A.  €.5023 

6 

3.03 

15.1 

21  57.3 

11  22.6 

-  2  38.6 

-Oj6I30 

.5978 

.1482 

-1 

-86 

42  Libre 

54 

3.02 

13.8 

23  25.6 

20  22.1 

♦  5  58.6 

-0.3B36 

.6000 

.1232 

♦  5 

-67 

B  AC. 5197 

6 

3.02 

13.3 

24  20.2 

22  26.4 

♦  7  S7.7 

♦0;2681 

.6015 

.1170 

^9» 

-27 

i'Scorpii 

5 

3.04 

12.8 

25  23.1 

9  0  20.6 

♦  9  47.1 

♦1.0899 

.6019 

.1116 

<»65 

♦95 

A«  Scorn.,  ntuli. 
B.  A  C.%253 

5 

43.03 

-12.7 

-24  68.1 

1  20.1 

♦10  42.2 

4«.5670 

.6021 

-.1087 

♦66 

-U 

6 

3.0T 

13.0 

24  10.5 

1  27.3 

♦10  51.1 

-0.23Sl> 

.6021 

.1083 

♦12 

-57 

B.  AC.  5254 

6 

3.00 

13.1 

23  87.1 

1  28.7 

♦10  92.4 

-0.7863 

.6021 

.1088 

-IS 

-90 

B  AC. 5255 

6 

3.02 

12.7 

^    ^.2 

1  :i3.3 

♦10  66.8 

♦0.6820 

.6021 

.16S0 

4«(y 

-  7 

3  Scorpii 

6 

3.02 

12.7 

24  53.3 

1  4X6 

♦11     6.7 

♦0.4468 

.6022 

.1075 

^M9 

•rir 

B.  AC.  5286 

6i 

+3.01 

-12:6 

-^^4  2().0 

3  12.0 

-11  28.6 

-D.1100 

.6024 

-.1039 

♦it^ 

-49 

n  Scorpii 
B.A.C.5314 

3 

3.63 

12.3 

^i5  46.1 

3  16.6 

-11  24.2 

♦1.1558 

.6025 

.1086 

^165 

♦83 

6 

3.02 

11.^ 

25  81.9 

4  57.7 

-  9  47.3 

♦0.7529 

.6028 

.0978 

465 

♦  1 

B.A.C.5347 

5 

3.01 

11.6 

26   t).3 

6  43.6 

-  8    5.9 

♦1.0568 

.6030 

.0995 

^964 

♦23 

a  Scorpii 

n 

2.98 

11.0 

25  1^.2 

11  366 

-  3  25.1 

-0.0556 

.6033 

.0777 

,%« 

-46 

a  Scdrp.,  mult. 

u 

♦2.98 

-10.3 

-26    9.9 

14  39.2 

-  0  30.1 

♦0.5818 

.6033 

-.0691 

♦54 

-  9 

22  Scorpii 

5 

2.96 

10.4 

24  50.9 

14  58.6 

-  0  11.6 

-0.7534 

.6033 

.0672 

J26 

-fW 

25  Scorpii 

« 

2.92 

9.5 

25  18.7 

21   10.2 

♦  5  44.4 

-0.6496 

.6032 

.0479 

^16 

-90 

B.A.C.5709 

6 

2.87 

3.8 

24  54.7 

10   2    4.1 

♦10  26.1 

-1.2508 

.6018 

.0327 

-61 

-90 

B.A.C.5800 

64 

2.86 

7.3 

26  50.4 

7te8.7 

-  8  28.5 

♦0.5575 

.6004 

.0163 

♦49 

-10 

A<  Ophiuchi 

54 

♦2.84 

-7.3 

-26  25.5 

7  40.9 

-  8    2.6 

♦0.1329 

.6009 

^.0148 

♦98 

-35 

A<  Ophiuchi 

6 

2.84 

7.3 

26  25.5 

7  50.0 

-  8    2.6 

♦0.1818 

.6002 

.0146 

#«8 

-85 

38  Ophiuchi 

6i 

263 

7.1 

26  298 

8  40.4 

-  7  14.1 

♦0.1939 

.6000 

-.0122 

446 

-4»l 

B.A.C.5909 

64 

2.78 

6.4 

26  10.7 

13  59.7 

-2    8.1 

-0.1405 

.6978 

♦.0049 

46 

-68 

fi.A.€.6024 

64 

2.72 

4.9 

27    1.3 

21     4.1 

♦  4  39.0 

♦0.8130 

.5943 

.0254 

^^163 

*5 

B.  AC.  6217 

64 

♦2.54 

-  3.8 

-24  581 

11    9  12.5 

-  7  41.9 

-0.7573 

.5868 

♦.0605 

-90 

-do 

X  Sagittarii 

3 

2.52 

3.1 

25  99.3 

11  44.7 

-  5  15.5 

-0.061D 

.6650 

.or35 

^7 

-46 

26  Sagittarii 

6 

2.43 

2.8 

23  567 

17  18.4 

♦  0    4.9 

-liS825 

J9807 

.0828 

-66 

-60 

B.A.C.6369 

6 

2.44 

2.2 

25    ^.1 

18  28.6 

♦  1  12.4 

♦0.0913 

.^799 

.0854 

*97 

-57 

B  A.C.6490 

^ 

2.35 

1.2 

25    0.9 

19    1  39J3 

♦  8    6.5 

♦0.6483 

.5740 

.1037 

462 

-6 

B.A.C.6576 

6 

♦2.28 

-  0.6 

-24  23.2 

7    5.0 

-10  39.9 

♦0.5977 

.5693 

♦.1166 

^ 

-  9 

B.A.C.6607 

6 

2.20 

1.0 

22  37.7 

9  15.6 

-  8  34.1 

-0.9703 

JX»74 

.1216 

-28 

-60 

y>  Sagittarii 
50  Sagittarii 
B.  A-CJ.  6699 

6 

2.19 

0.1 

24  11.8 

11   16.8 

-  6  37.4 

♦0.9m 

.6657 

.1961 

44» 

♦41 

6 

2.16 

-  0.8 

22     1.2 

11  40.4 

-  6  14.6 

-1.3044 

5653 

.1276 

-66 

-90 

64 

2.14 

^f  0.3 

28  34.3 

•15  37.1 

-  9  26.6 

♦0.8SI0 

M\9 

.1865 

467 

♦  5 

53Sa(dttarii 
B.A.C.6727 

6 

♦2.12 

♦  0.8 

-23  41.9 

17  25.0 

-  0  42.6 

♦li2126 

.5609 

♦.1393 

♦67 

♦37 

64 

2.12 

0.8 

28  42.1 

17  32.5 

-  0  85.4 

♦1.9349 

.6601 

.1396 

^¥St 

4^ 

B.  A.  C  6889 

6 

1.95 

1.3 

21  39.2 

19   4  30.4 

♦  9  59.8 

♦0.7450 

.5505 

.1619 

467 

-  1 

9  Capricorn! 

54 

1.82 

1.3 

19  29.6 

11     4.8 

-  7  39.7 

-0.4345 

.5447 

.1797 

4-9 

-70 

ir  Capricorn] 

5 

1.78 

1.3 

18  36.4 

14  44.6 

-  4    7.8 

-0.7311 

.5414 

.1787 

-6 

-60 

p  Capricorn  i 

5 

♦1.75 

♦  1.4 

-18  12.7 

15  27.9 

-  3  25.5 

-1.0200 

.5408 

♦.1799 

-94 

-90 

B.A.C.7053 

H 

1.77 

1.7 

18  59.1 

15  55.2 

-2  69.1 

-0.1199 

.5403 

.1805 

♦96 

-49 

o  Capri.,  mult. 

54 

1.77 

1.7 

18  58.8 

15  55.8 

^  9  58.5 

-0.1219 

.5403 

.1805 

♦96 

-49 

V  Capricorn! 

54 

1.70 

2.1 

18  33.7 

20  41.4 

♦  1  S7;6 

♦0.3113 

.5369 

.1876 

♦60 

-95 

B.A.C.7202 

6 

1.68 

2.5 

18  38.6 

14   0  39.3 

♦  5  97.8 

♦1.1540 

.5329 

.1933 

>7« 

♦«7 

B.A.C.7209 

6i 

♦1.67 

♦  2.6 

18  28.8 

1    6.0 

♦  5  53.6 

♦1.0678 

.5325 

♦.1939 

♦72 

♦20 

B.A.C.7268 

6 

1.58 

2.2 

16  29.7 

5    8.5 

♦  i)  48.4 

-0.2.'>26 

.5294 

.199J» 

♦^ 

-57 

;  29  Capricorn! 

6 

1.46 

2.7 

15  40.3 

14    0.8 

-5  36.1 

♦0.6836 

.5227 

.2030 

♦74 

-6 

I8Anuarii 

6 

1.40 

2.3 

13  23.6 

18  15.7 

-  1  29.0 

-0.8610 

.5199 

.2144 

-9 

-60 

B.A.C.7487 

64 

♦1.37 

♦  2.9 

-14    1.1 

23  21.3 

♦  3  27.4 

40.9164 

.6165 

♦i?l04 

%^ 

♦  8f 

OOCtTLTAflONI^  I87t« 
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ELEMfiNtS  rem  FkCrUTkrim  the  PREDlOTKm  OP  OC0ULtATl<»S8  OP        1 

PLANETS  AND  STARS  BY  THE  MOOS. 

ApHi. 

Stag's- 

AT  CoHJimcnoM  nr  R.  A.                   1  pJ^i^J  1 

Ktone. 

Mag. 

Bed'n 
187 

sfrom 
Ai 

Atttotent 
Dedbatlon. 

Ifeanlfiiie. 

HovrAngllt 
H 

r 

K" 

y' 

ITb. 

S'li. 

X  Capricoimi 

51 

+re8 

♦  2!8 

-if  55.3 

_  d    h    m 
I«  5  40.0 

b     m 
4  9  84.9 

40.0567 

5127 

4JBM8 

44$ 

0 
-39 

B.  AC.  7690 

6 

1.24 

2.7 

10  53.7 

9  21.0 

-10  50.7 

•^.2384 

5106 

JB76 

427 

-96 

^Aqaarii 

4i 

1.12 

2.9 

8  23.0 

21  37.6 

4  1     4.6 

•4).102t 

.5044 

.2278 

435 

-48 

B.A.C.7774 

« 

1.12 

3.0 

9  38.5 

21  38.9 

4  1     5.9 

41.2709 

.54144 

.2278 

481 

-35 

p  Aqdkrii 

5i 

1.10 

3.1 

8  25.6 

23  26.0 

4  2  49.9 

40.39K)t 

.51137 

if362 

462 

-23 

K  Aqnani 

5 

♦0.99 

4  2.7 

^  4  51.0 

i«  8  57.0 

-11  55.2 

-1,2621 

5001 

4iM03 

-34 

-90 

B.A.C.8152 

64 

0.79 

3.2 

-  0  22.4 

\7  10  10.7 

-11  23.0 

-0.0434 

.4997 

JM45 

440 

-45 

K  Pisciam 

4i 

0.78 

3.1 

4  0  35.7 

12    4.8 

-  9  32.1 

-0.6403 

.4991 

J2444 

49 

-84 

9Pifleiiini 

6 

0  78 

3.1 

0  275 

12  15.3 

-  9  21.9 

-0.4496 

.4991 

.2443 

419 

-69 

Id  Fiflciim 

61 

0.75 

3.2 

0  38.7 

16  51.0 

-  4  53.7 

40.4641 

.4944 

JS440 

470 

-18 

lePiaeintt 

6 

♦0.74 

4  3.3 

4  1  25.9 

17  21.9 

-  4  23.6 

-0.2791 

.4943 

4.8439 

428 

-58 

Ji  Pivcium 

5 

0.72 

3i! 

1     6.9 

m  31.2 

-  1  19.5 

40.8404 

.4943 

iM34 

490 

4  2 

19  Pigsciutii 

6 

0.70 

3.3 

2  49.1 

22  56.5 

4  1     1.9 

^.4500 

.4942 

.2430 

449 

-69 

B.A.C.8S276 

e>) 

0.70 

2J^ 

1  3tt.7 

M   0  17.1 

4  2  20.3 

^.1.2820 

.4942 

.2427 

490 

43& 

»2PiBciiim 

« 

0.69 

3.^ 

2  15.6 

2    2.6 

4  4    2.9 

40.9189 

.4942 

iM23 

490 

47 

dViimvfm 

5i 

40.69 

4  3.5 

4  7  31.2 

17^.1 

-  4  27.6 

-1.0842 

.4959 

4.2365 

-18 

-83 

45  PiBciam 

6 

0J5& 

3.7 

7    1.4 

20  47.3 

^  1  43.0 

40.1309 

.4964 

2352 

450 

-34 

€6  Arfefis 

tii 

0.61 

6.8 

22  23.3 

Ml9    0.4 

-  6  16.3 

40.8441 

5356 

.1201 

490 

4l9 

7Tadri,iiitt/f 

6 

0.63 

7.0 

24    3.5 

21  48.9 

--  3  d3.3 

-0.6810 

.5869 

.1147 

4^4 

-«5 

QTmiri 

« 

Mi 

6M 

22  48.7 

2:)    2.0 

-  2  22.6 

40iM18 

.5375 

.1123 

490 

420 

j^PteikdcOn 
IPleiadum 

5) 

40.tX> 

4  7.0 

423  64.6 

til   2  41.6 

^  1     9.9 

40.0209 

.5389 

4.1057 

444 

-23 

4 

0.66 

6.9 

23  44.0 

2  43.9 

4  1  )2.l 

40.2196 

.5392 

.1049 

456 

-13 

mPleiadtiiD 

7 

0.66 

7.1 

24  27.6 

2  50.9 

4  1  )8.8 

-0.5727 

5292 

.1046 

410 

-58 

ePIeiadutn 

5 

0.66 

7.0 

24    5.3 

2  52.7 

4  1  20.6 

-0.1580 

.5392 

.1046 

433 

-3:} 

e  Pleiadum 

5 

0.67 

7.0 

23  59.4 

3  lOii 

4  1  37.6 

-0.0191 

5394 

.1040 

441 

-25 

iPleiadnfn 

5 

40.67 

4  6.9 

423  94.3 

3  24.9 

4  1^1.7 

40.4700 

.5394 

4.1039 

474 

0 

^Taihri 

3 

0.68 

7.0 

23  43.9 

3^7.1 

4  2  22.9 

40.3483 

5398 

.1023 

464 

-6 

/Pteiaduitt 

4 

0.68 

7.0 

23  41.0 

4  44.2 

4  3    8.4 

'4().4806 

.5401 

.1007 

475 
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-  2  28.9 

♦0.0551 

.5141 

.2283 

♦42 

-^9 

B  Aquarii 

41 

1.89 

7.4 

8  23.0 

IS   4    2i) 

♦  9  16i5 

♦0.1832 

.5070 

.2354 

♦50 

-32 

B.A.C.7774 

6 

1.8^ 

7.4 

8  38.4 

4    3.5 

♦  9  18.0 

♦04664 

.5070 

i»54 

♦66 

-18 

p  Aquarii 

51 

1.88 

7.6 

8  25.5 

5  49.5 

♦1 1     0.9 

♦0.6509 

.6061 

.2363 

♦61 

-  8 

K  Aquarii 

5 

♦1.74 

♦  7.1 

-  4  51.0 

15  \AA 

-  3  49.9 

-0.9790 

.5017 

♦it398 

-12 

-90 

B.A.C.8152 

61 

1.48 

7.2 

-  0  22.3 

14  16  19.1 

-  3  27.3 

♦OJ3004 

.4947 

.9428 

♦54 

-82 

cPiacium 

41 

1.46 

7.1 

♦  0  35.7 

18  12.7 

-  1  36.9 

-04017 

.4945 

iM27 

♦21 

-66 

9  Pifcium 

6 

1.45 

75 

0  27.6 

18  23.4 

-  1  264 

-Oi2103 

.4945 

iM26 

♦31 

-54 

15Piscium 

61 

1.41 

7.4 

0  38.8 

22  57.8 

♦  3    0.5 

♦0.6948 

.4990 

.9417 

♦90 

-6 

16  Piacium 

6 

♦1.41 

♦  7.1 

♦  1  26.0 

23  28.6 

♦  3  30J( 

-0.0452 

.4988 

♦.2418 

♦40 

-45 

"k  Piacium 

6 

1.38 

74 

1     7.0 

15   2  374 

♦  6  34.2 

♦1.0651 

4939 

.2415 

♦90 

♦17 

19  Piacium 

6 

1.35 

7.0 

2  49.0 

5    2.3 

♦  8  55ii 

-0.2252 

.4939 

.2410 

♦30 

-55 

23  Piacium 

6 

1.32 

7.4 

2  15.6 

8    8.<i 

♦11  56.0 

♦1.1353 

.4939 

.2403 

♦90 

♦22 

d  Piacium 

51 

1.17 

6.7 

7  31  2 

16   0    2ij 

♦  3  24.6 

-0.8958 

.4954 

.2342 

-  5 

-83 

45  Piacium 

6 

♦1.16 

♦  7.0 

♦  7     1.4 

2  52.0 

♦  6    9.1 

♦0.3119 

.4958 

♦.2328 

♦60 

-25 

75  Piacium 

6 

1.01 

6.5 

12  1S.6 

IT    1  12.3 

♦  3  52.4 

-0.5086 

.5016 

.2175 

♦15 

-68 

9  Piacium 

31 

0.95 

6.4 

14  43.4 

14  30.9 

-  7  11.6 

-0.3761 

.5071 

i{050 

♦23 

-57 

101  Piacium 

6 

0^ 

6.5 

14    2.6 

16  47.5 

-  4  58.9 

♦0.8435 

.5081 

.2027 

♦90 

♦  9 

105  Piacium 

6 

0.93 

6.9 

15  47.6 

18  49  J) 

-  3    0.5 

-0.6918 

.5091 

.2004 

♦  5 

-75 

3  Arietta 

61 

♦091 

♦  6.3 

♦16  48.4 

22  26.9 

♦  0  30.7 

-1.1048 

.6107 

♦.1964 

-22 

-73 

4  Arietia 

6 

0.91 

6.3 

16  21.3 

23  16.4 

♦  1  18.8 

-04366 

.5111 

.1954 

♦19 

-60 

1  Arietia 

6 

0.90 

6.2 

17  13.7 

18   4     1.3 

♦  5  55i2 

-04925 

.5135 

.1897 

♦16 

^2 

B.A.C.633 

6 

0.89 

6.2 

17  40.4 

7  17i) 

♦  9    6.0 

-O.3r30 

.5151 

.1856 

♦29 

-54 

15  Arietia 

6 

0.86 

6J2 

18  55.8 

10  48.7 

-11  294 

-1.1272 

.5180 

.1782 

-25 

-71 

9  Arietia 

51 

♦0.86 

♦  6.2 

♦19  20.6 

14  37.7 

-  7  47.3 

-0.9063 

.5189 

♦.1756 

-  9 

-71 

135  Tauri 

6 

1.09 

5.2 

25  49.7 

99  12  25.4 

♦10  55.0 

♦0.2178 

.5560 

-.0150 

♦56 

-  3 

139Tanri 

51 

1.15 

4.7 

25  56.3 

20  29.3 

-  6  18.1 

-0.1023 

.5561^ 

.0345 

♦36 

-23 

5  Gem  i  nor  urn 

6 

1.17 

4.2 

24  26.8 

%%   2  30.7 

♦  0  30.8 

♦1.2782 

.5560 

.0489 

♦90 

465 

B.A.C.2I54 

61 

♦1.26 

♦  3.:l 

• 

♦24  41.4 

13  59.6 

♦11  35.5 

♦0.2863 

.5546 

-.0761 

♦60 

-  7 
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DICTION 

-ll 

ELEMENTS  FOB,  FACUATATESQ  THE   FEE 

OF  OCCULTATIONS  OF        || 

PLANETS  AND  STABS  BY  THE  MOON. 

STJllt*»^ 

aiB  J  • 

At  Cohjunction  ih  R.  A. 

Limiting 
ParaUell 

Name. 

Mag. 
3i 

Red'D 
187 

8  from 
0.0. 

AS 

Apparent 
DeelinRtton. 

Waahinotou 
Mean  Time. 

HoorAnglf 

H 

Y 

a/ 

y 

JTa. 

-5l 

€  Garni  nordni     . 

♦l'.S9 

4  3  3 

48^  15.0 

d   h    m 
9016  51.4 

h    m 
-  9  38£ 

-0.5495 

.6541 

-.0827 

0 
4II 

B.  A.  0.3:238 

(> 

1.30 

8.8 

83  44.6 

20  2i).9 

-  6    7.7 

40.7676 

.5534 

.0910 

490 

4-18 

Vkiiu« 

85    4.0 

04    1     5i2 

-  1  41.9 

-1.1089 

.6033 

.0969 

-87 

-65 

4»  GeiiiinoniiQ 

€ 

1.36 

2& 

34  83.3 

1    7.9 

-  1  39.3 

-0.3753 

.5588 

.1014 

421 

-45 

44  G«minoniin 

ei 

1.35 

2.0 

88  49.0 

8  88.0 

-  0  81.9 

41.1844 

.5519 

.1044 

490 

447 

48Gamiikerttni 

6 

4'1.40 

4  8.1 

424  19.8 

5  38.1 

4  8  41.7 

-omrs 

.5510 

-.1113 

-  4 

-66 

d  Gkminoram 

34 

1.40 

1.4 

88  18.3 

9    8:9 

46    5.8 

41.0988 

.5501 

.1190 

49(^ 

437 

58GemiDOram 

« 

1.4^ 

l^ 

83  10.7 

.     10  282 

4  7  31.5 

-0.1308 

.5497 

.1823 

435 

-33 

63Geininonim 

H 

1.44 

4  1^ 

81  41.5 

18  36.3 

4  9  85i> 

41.8849 

.5498 

.1864 

490I449I 
44)0  489  1 

85  Gajniaoimn 

H 

1.54 

«  05 

80  18.1 

05    1  83i3 

-  8  14.5 

414)414 

.5451 

.1588 

d^  Cancri 

« 

•I-1.63 

-8.1 

4I8  43.1 

14  13j6 

4IO  11.1 

40.5113 

.5405 

-.1767 

47a 

-6 

^Cancri 

6 

1.67 

8j6 

18  30.1 

18    4M 

-10    6.3 

40J1586 

.5398 

.1833 

445 

-30 

B.A.C.3854 

6 

1.68 

8.4 

19  83.6 

18    6i 

-10    4.0 

-0iJ999 

.5392 

.1883 

-  8 

-71 

d  Cancri 

4 

1.73 

3.1 

18  35.8 

06   0  13.9 

-4    8.3 

-1.1989 

^372 

.1928 

-38 

-72 

54CaBcri 

^ 

1.73 

42 

15  47.6 

3  17.8 

-  1  11.0 

41.1773 

.5363 

.1969 

490 

434 

c^  Cancri 

6 

4-1.76 

-4J6 

4l5  47.1 

6  13.6 

4  1  39.7 

4OJ6OO8 

.5354 

-.8014 

483 

-  4 

0*  Cancri 

6 

1.77 

4& 

16    8.6 

6  33.9 

4  1  48.6 

40^2949 

.5353 

J2016 

458 

-80 

ir^  Canori 

61 

IJM 

5.4 

15  88.9 

13  36£ 

4  8  38.7 

-0.5709 

»5333 

J2II4 

418 

-69 

ir*  Canori 

6. 

1.85 

5^ 

15  86.5 

14  49X) 

4  9  58.4 

-0.8800 

.5330 

ill35 

-2 

-75 

(^Leonis 

6 

1^ 

74 

1 1  50.0 

.s^^^ 

-  6  11.8 

4li»)8d 

.5312 

J2837 

4^ 

433 

IHLeonia 

« 

^IM 

-  8j0 

4-18  81.9 

OT   5  58.4 

4  0  33.0 

-0J»404 

.5899 

-.3315 

-  9 

-78 

6.  A.  C.  3345 

(i 

1.98 

8.1 

11  59.8 

6  36.7 

4  1     6.8 

-0£764 

.5898 

J2388 

46 

-78 

B.A.C.3398 

« 

IM 

9.4 

9  30.1 

10  47.0 

4  5  18.8 

40ii9S4 

.5893 

.3366 

490 

49 

B.A.C.3407 

€ 

1.99 

9.7 

8  53.3 

11  36^ 

4.6    6.1 

41.3437 

.5892 

.3374 

490 

447 

frLeonia 

5 

1.99 

9.9 

8  37.3 

13  87.5 

4  7    5J3 

41.3788 

.5891 

JKi84 

4.% 

454 

B.  AC.  3529 

6 

4^.09 

-11.4 

4  7    8.2 

88  31.1 

-  7  195 

4OJ6I79 

.5885 

-ii468 

483 

-  9 

43LeonM 

tf 

8.10 

11.4 

7    9.2 

S3  43.1 

-6  10J8 

4O.SOOI 

.5885 

.8477 

453 

-30 

34  SezUntia 

6 

8.17 

13.3 

4  18.6 

00   9  16.9 

4  3    5J5 

40^1)360 

^888 

253S 

490 

43 

35  86zt.,  «!«<<. 

6 

8.18 

13.9 

6  83.7 

9  36.9 

4  3  2iJ6 

-0.4511 

.5889 

J<540 

4l9 

-68 

p*  Leonia 

6 

8.88 

14j6 

3  36.5 

81     3.5 

-  9  30.4 

-0j5484 

.5305 

.8589 

4I4 

-76 

9^  Leonio 
B.A.C.40«I6 

5 

4QZI 

^15.5 

4  0  35.0 

00   0  81.1 

-  6  19.0 

40.6788 

.5318 

-.8599 

4S8 

-7 

a 

848 

18.3 

-  4  40.0 

18    5.0 

4IO  50.5 

41.3716 

.5300 

.8579 

4Si 

447 

B.A.C.4201 

6 

8.68 

19.8 

8    0.7 

OOn     8j6 

4  3  80.0 

40.3847 

^465 

J3549 

459 

-35 

a  Virginia 
B.A.C.43I2 

6 

8.78 

80.0 

8  47.4 

13  46.7 

4  5  58.7 

404350 

.5481 

.8533 

466 

-80 

6i 

8.88 

80.3 

9  41.1 

81  385 

-10  31.9 

-0J6388 

^34 

JM74 

46 

-85 

e9  Virginia 

5A 

43.06 

-31.5 

-15  81.1 

01  13  15.8 

4  4  38^ 

4I.86I8 

.5655 

-2aob 

475 

437 

75  Virginia 

€ 

3.08 

81.1 

14  44.8 

15  334 

4  6  44i^ 

40.1348 

.5674 

2^4 

444 

-35 

83  Virginia 

« 

3.15 

81.1 

15  34.5 

80  85.3 

411  85.9 

-0.1315 

.5713 

.8808 

488 

-50 

85  Virginia 

« 

3.16 

81.0 

15    9.9 

80  58« 

4II  58.4 

-0j6394 

.5716 

.3106 

48 

-87 

87  Virginia 

6 

3.18 

8]  .3 

17  15.6 

31  37.0 

-11  85.1 

4I.3735 

,5783 

.3184 

4-73 

439 

89  Virginia 

5 

43.80 

-31.7 

-17  38.3 

83  38.3 

-10  36.1 

4I  .3359 

.5738 

-i2168 

473 

448 

June. 

B.A.C.4722 

6 

43.34 

-80.6 

-17  88.5 

1    9    8.1 

-  0  36.0 

-0.7336 

j581P 

-.1JW3 

«« 

-00 

B.A.C.4739 

6i 

3.37 

80.5 

18    9.6 

•10  19-3 

4  0  48.0 

-04738 

,5831 

.1957 

4  8 

-78 

B.A.C.4933 

6 

3^ 

19.1 

80  53.4 

0    1  86;) 

-  8  40.15 

-0.5184 

.5951 

.1684 

4  3 

-76 

B.A.C.5038 

6 

3.71 

18.0 

81  57.4 

8  41.1 

-  1  43.7 

-0.5560 

.6008 

.1439 

-  8 

-80 

43  Libre 

5i 

ZJM 

16i> 

83  35.7 

17  36.3 

4  6  49.3 

-0.8888 

J6059 

.U93r 

4lO 

-^ 

B.A.C.5197 

6 

43.87 

-16.2 

-84  20.3 

19  38.9 

4  6  46.6 

40.3761 

.6070 

-.1134 

445 

-81 

b  Scorpii 

5 

3.90 

16.1 

25  83i8 

31  31.5 

4IO  34.4 

4li2009 

.60S1 

.1080 

465 

438 

A<  Scorpii 

5 

3.90 

15.9 

84  58.1 

83  30.1 

4II  30.5 

40.6858 

.60t^ 

.1051 

464 

-  3 

B.  AC.  5353 

6 

3.89 

15.8 

84  10.5 

83  37.3 

4II  37.5 

-0.1091 

.6086 

.1047 

44b 

-49 

B.A.C.5354 

6 

3.88 

16.7 

33  37.8 

88  38.6 

4II  38.7 

-0.6579 

4)086 

.1047 

-11 

-90 

B.A.C.5355 

6 

43.90 

-15.9 

-85    3.8 

83  43.8 

4II  43.1 

40.7468 

.6086 

-J044 

465 

4  1 

OGCUIiTATlONS,  1879* 
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BLEMSNTO  FOB  FACILTTATINQ 

TH£  PREDICTION 

OF  OOCUliTATIONS  OF 

FTiANETB  AND  8TAS8  BT  THE  MOCK. 

June. 

STAB*!}- 

At  CoNJUNcnoH  nr  B.  A. 

Ijimiting 
PanOleU 

Umim. 

1 

Hag. 

Bed'n 
J  87 

sfrum 
9.0. 

AS 

It 
-I5.b 

Apparcnt 

DedtnatloD. 

WaaWagtftB 

Qonr  Angle 

H 

Y 

9/ 

y" 

K'n. 
43§ 

S'n. 
.18 

SSeorpii 
B.A.G.S^Hb 

6 

-2I53.4 

<I    h    m 
922  33.4 

h    m 
4ll  52i) 

40.5670 

.6087 

-.1039 

61 

3.91 

15.4 

24  UiW 

S   0  2'.).3 

-10  43.9 

40.0293 

.6093 

.0996 

494 

-40 

X  Soorpii 
B.A.C.3314 

3 

3.92 

15.5 

25  46.1 

0  24.8 

-10  39.6 

41.2779 

.6093 

.0993 

465 

454 

6 

3.95 

15.2 

25  31.9 

2    4.0 

-  9    4.6 

40i)841 

.6100 

.0944 

465 

4IO 

B.A.C.3a47 

5 

3.97 

14.8 

26    0.3 

3  48.0 

-  7  25.0 

41.1929 

.6106 

.0892 

464 

438 

(rScorpii 

34 

44.01 

-13.4 

-25  las 

8  34.7 

-  2  60.6 

4O.II2O 

.6122 

-.0743 

4^ 

-36 

'  a  Scorp.,  mitU. 

•   H 

4.05 

12.8 

26    0.9 

U  32.9 

-  0    0.2 

40.7540 

.6130 

.0648 

464 

42 

82  Scorpii 

5 

4.02 

12.7 

24  51.0 

11  51.8 

4  0  18.0 

-0.56:)3 

.6130 

.0639 

-  9 

-82 

1  25  Scorpii 

6 

4.06 

11.3 

25  18.7 

17  53J2 

4  6    3.8 

-0.4346 

.6138 

.0445 

-  4 

-71 

fi.A.C.S641 

6i 

4.05 

11.0 

24  37.6 

19  31.7 

4  7  38.1 

-1.1820 

.6139 

.0392 

-53 

-90 

B.A.C.5709 

6 

44.08 

-10.1 

-24  54.7 

22  38.2 

4IO  3&5 

-1^)076 

.6139 

-.0292 

-39 

-90 

26  Ophiochi 

6 

4.0b 

10.1 

24  48.3 

22  42^") 

4IO  40.4 

-1.1140 

.6139 

.0290 

-47 

-90 

B.A.C.5800 

^ 

4.14 

8.9 

26  50.4 

4   3  45.8 

-  8  29.3 

40.7958 

.6136 

.0127 

4^ 

46 

!  AiOpbiuohi 

H 

4.14 

8.8 

26  25.5 

4  12J2 

^8    4.1 

4O.3797 

.6134 

.0111 

437 

-21 

j  A'Ophincbi 

6 

4.14 

8.8 

96  25.7 

4  12.3 

-8    4.0 

40.3786 

.6134 

.0111 

437 

-21 

i  3&Ophiaclii 
!  ^Ophiuchi 
1  B.A.C.3909 

6i 

44.14 

-  8.7 

-26  29.7 

5    0.8 

-  7  17.5 

40.4415 

.6133 

-.0085 

441 

-17 

31 

4.10 

8ii 

24  52.7 

6  37.5 

-  5  45.0 

-1.1719 

.6130 

-.0033 

-54 

-90 

6i 

4.14 

7.1 

26  10.6 

10    8.1 

-  2  23.5 

40.1250 

.6121 

4.0081 

422 

-35 

;  B.A.C.()024 

€i 

4.16 

5.0 

27    1.3 

16  55.4 

4  4    6.3 

41.0952 

.6097 

.0298 

463 

426 

j  OOphiucbi 

61 

4.10 

4.9 

24  51.8 

18  38.4 

4  5  45.0 

^.9908 

.6090 

i)351 

*^ 

-^ 

;  fi.  A.  C.  6217 

61 

44.09 

-  2.3 

-24  58.3 

ft   4  31.5 

-  8  46.9 

-0J3964 

:6036 

4.0655 

0 

-68 

ABafittarii 

3 

4.09 

1.8 

25  29J2 

656^ 

-  6  28.2 

40.2872 

.6020 

.0725 

436 

-26 

24  Sagittarii 

6 

4.04 

1.0 

24    7-2 

9  121 

-  4  17.9 

-0.9124 

.6004 

.0791 

-29 

-90 

26»agittaru 

6 

4.03 

*  0.3 

23  56.7 

12  14.2 

-  1  23i2 

-0.8375 

.5962 

.0877 

-23 

-90 

fi.  A.  C.  6369 

6 

4M 

4  0.3 

25    8.1 

13  20.9 

^  0  19.3 

40.4588 

JQ07Z 

.0909 

448 

-16 

B.A.C.6448 

6 

434>7 

4  1.1 

-23  19.4 

17  41.8 

4  3  51.0 

^JP439 

.5938 

4.1028 

-28 

-90 

B.A.C.64»5 

61 

3.95 

1.7 

22  51.7 

19  53.1 

4  5  57.0 

^1.1795 

.5919 

.1086 

-46 

-90 

B.  A.  0.6499 

61 

4.01 

1.8 

25    0.8 

20  10.2 

4  6  13.5 

41.0238 

.5918 

.1094 

465 

420 

B.A.C.6524 

61 

3.93 

2.0 

22  40.8 

21  58.8 

4  7  57.7 

-1.1171 

.5901 

.1140 

-41 

-90 

B.A.C.6576 

6 

^M 

2.9 

24  23.0 

•    1  19.5 

•ill  10.5 

40.9874 

.5870 

.1228 

466 

4l7 

B.A.C.6607 

6 

43i» 

4  3.1 

-22  37£ 

8  23.4 

-10  60.5 

^J5345 

.5852 

.4.1277 

-  2 

-79 

eOSagittarU 

6 

3^ 

3.9 

22    OM 

5  40.8 

--  8  38.5 

-0.8582 

.6830 

.1332 

-20 

-90 

B.A.C.6671 

6 

3i$] 

4.0 

21  33.7 

7  32.0 

-  6  51.6 

-1.0678 

.5811 

.1375 

-34 

-90 

B.A.C.6699 

61 

3.86 

4.9 

23  34.2 

9  25.2 

-5    2.7 

4lii397 

.5793 

.1419 

467 

441 

B.A.C.6aa9 

6 

3.71 

7.0 

21  39.1 

21  38i^ 

4  6  43.5 

41.1855 

J)669 

.1676 

469 

433 

ffCapriconu 

61 

43.59 

+  7.8 

-19  29.6 

y    3  53.2 

-11  15.8 

40.0506 

.5606 

4.1781 

434 

-30 

«r  Capricomi 

5 

3.53 

8.4 

18  36.3 

7  21 .9 

-  7  54.5 

-0.2319 

5571 

.1850 

421 

-36 

pCaprieomi 

B.A.C.7043 

5 

3^ 

8J> 

18  12.6 

8    3.1 

-  7  14.7 

-0.5124 

.3564 

.1862 

46 

-75 

61 

3.50 

8.4 

17  49.8 

8    6.6 

-  7  11.3 

-0J8931 

-ii564 

.1863 

-16 

-90 

B.A.C.7063 

61 

3J51 

8.7 

18  5a9 

8  29.0 

-  6  49.8 

40.3651 

.5560 

.1869 

4^ 

-22 

i  0  Capri.,  imiiC. 

51 

43.51 

4  8.7 

-18  58.7 

8  29.6 

-  6  49.2 

403643 

.5560 

4.1869 

453 

-22 

B.A.C.7097 

6 

3.44 

8.5 

16  56.3 

11     1.5 

-4  22.5 

-1.2677 

.5534 

.1909 

-46 

-90 

V  Capricomi 

61 

3.46 

9.4 

18  33.6 

13    1.1 

-  2  27.1 

4O.7955 

.5514 

.1939 

472 

42 

B.A.C.7145 

61 

3.40 

8.9 

16  33.1 

13  16.7 

-  2  12.0 

-1.2368 

J>512 

.1943 

-41 

-90 

1  B.A.C.7263 

6 

3.33 

10.2 

16  29.6 

21     3.9 

4  5  19.2 

4O.2575 

J5437 

.2052 

449 

-28 

1  29Caprieonii 

6 

43.22 

411.4 

-15  40.2 

8   5  32.0 

-10  29.3 

4I.I8O9 

i>358 

4.2153 

475 

428 

:  18Aquarii 

6 

3.12 

Uii 

13  23.5 

9  35.8 

-  6  33.4 

-0.3236 

r>323 

.2196 

421 

-61 

JtCapricorni 

61 

2.98 

12J2 

11  55J2 

20  32.0 

4  4    2.1 

4O.5793 

.5234 

J2290 

473 

-12 

B.  A.  C.  7620 

6 

2.93 

12.3 

10  52.6 

9  0    4.5 

4  7  28.1 

40.2898 

.6207 

.2316 

435 

-27 

I  #Aqaarii 

41 

2.76 

12.5 

822.9 

11  65i3 

-  5    2.6 

40.4223 

.5120 

.2382 

465 

-20 

!  pAqaarii 

61 

42.75 

412.8 

-  8  25.5 

13  40.0 

-  3  20.9 

40iJ857 

.5118 

4.2380 

482 

451 

1  sAqoarii 

5 

2.60 

12.4 

4  50.9 

22  53.8 

4  5  36.8 

-0.7268 

Mm 

.2421 

4  3 

-90 

B.A.C.8152 

61 

2.31 

12.6 

•  0  22.2 

10  23  32.9 

4  5  34.1 

40.4358 

.4980 

.2440 

468 

-20 

K  Piacium 

41 

2.30 

12.4 

4  0  35.8 

11    1  24.8 

4  7  22.9 

-0.1622 

.4976 

.2437 

434 

-31 

9Ptaeiiiiii 

6 

42J29 

412.5 

4  0  27.7 

1  35.2 

47  33.0 

40.0269 

.4976 

4.2437 

^4 

-41 

43a 
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ELEMENTS 

FOR  FACILITATING 

THE  PREDICTION 

OF  0C0ULTATI0N8  OF 

PTiANETS  AND  8TAB8  BY  THE  MOON. 

1 

June. 

drAk*B- 

AT  COKJUXCnOK  IN  R.  A. 

lAmiiinr 
Parallela. 

Name. 

Mag. 
6i 

Red'ni 
187 

ifrom 
9.11. 

Ai 

Apparent 
DedlmUion. 

Waahington 
Mean  Time. 

Hmir  Angle 

H 

Y 

a/ 

y 

mi. 

498 

8*n. 

♦  7 

ISPiieiuro 

^2*25 

4li.7 

4  S  38.9 

tl    b    m 
11   6    6.3 

h    m 
411  56.6 

40.9237 

.4968 

4.2429 

l6PiBciuni 

6 

224 

12.4 

1  26.1 

6  36.7 

-11  33.9 

40.1886 

.4967 

iJ428 

453 

-32 

A,Piflcinm 

5 

2.21 

12.6 

1     7.1 

9  43.2 

-  8  32.5 

41.2885 

.4963 

.2420 

4»0 

436 

19Pi8ciiim 

6 

2.ld 

12.1 

2  49.1 

12    6.4 

-  6  13.2 

40.0061 

.4961 

MIZ 

442 

-42 

28  Piflcintn 

6 

2.16 

12.4 

2  15.7 

15  10.2 

-  3  14  5 

41.3549 

.4958 

iM04 

490 

445 

96  Piseium 

6 

42.01 

411.2 

4  7  34.3 

19   4  43.2 

4  9  56.2 

-1.9503 

.4959 

4.2346 

-32 

-83 

d  Pilcinm 

5i 

2.00 

tl.3 

7  31.3 

6  56.0 

-11  54.6 

-0.6771 

.4961 

JW37 

46 

-83 

45  Pisoium 

6 

1.98 

11.5 

7    1-5 

9  44.0 

-  9  11.3 

40.5207 

.4964 

J2321 

474 

-14 

75  Pifcium 

6 

1.78 

10.4 

12  18.6 

IS   7  57.0 

-11  35.4 

-0.3234 

.5015 

.2163 

428 

-56 

If  Piiciuni 

31 

1.68 

9.8 

14  43.5 

21  13.2 

4  1  18.2 

-OJ2I04 

.5064 

.9035 

431 

-48 

101  Piaciom 

6 

41.67 

4  9.9 

4i4    2.7 

23  29.5 

4  3  30.6 

41.0023 

.5074 

4iiOII 

490 

4l9 

105  Piacium 

6 

1.66 

9.9 

15  47.6 

14    1  31.2 

4  6  28.7 

-0.5315 

.5083 

.1988 

4l4 

-66 

3  Arietia 

6i 

1.63 

9.3 

16  48.5 

5    7.2 

4  8  58.5 

-0.9488 

.5099 

.1947 

-11 

-73 

4  Arietia 

6 

1.63 

9.5 

16  21.4 

5  57.5 

4  9  47.2 

-0J2839 

5103 

.1938 

497 

-61 

I  Arietia 

6 

1.6(1 

9.2 

17  13.7 

10  42.0 

-  9  36.6 

-0.3470 

•5125 

.1881 

498 

-S3 

B.A.C.638 

6 

41.58 

4  9.1 

4l7  40.4 

13  58.3 

-6  26.1 

-0.2327 

.5142 

4.1839 

429 

-46 

15  Arietia 

6 

1.57 

8.8 

18  55.8 

17  28.8 

-  3    1.8 

-0.9906 

.5160 

.1799 

-15 

-71 

$  Avietia 

H 

1.54 

8.6 

19  20.6 

21   17.2 

4  0  39.7 

-0.7764 

.5160 

.1740 

-  1 

-71 

96  Arietia 

6 

1.50 

6.5 

19  19.2 

19   3  34.2 

4  6  45.3 

40.3142 

.5915 

.1648 

461 

-15 

fi  Arietia 

H 

1.4b 

6.5 

19  29.8 

9  23.5 

-11  36.1 

41.0508 

.6248 

.1559 

490 

429 

a  Arietia 

4i 

41.43 

4  7.9 

420  51.4 

17  96.8 

-  3  38.2 

4.07672 

.5295 

4.1421 

4^ 

419 

66  Arietia 

6i 

1.39 

7.5 

29  23.3 

1«   7  34.0 

4  9  52.2 

40.8802 

.5372 

.1167 

490 

422 

7Tauri 

6 

1.38 

7.1 

24    3.5 

10  21.4 

-11  25.9 

-0.6506 

.5387 

.1112 

45 

-63 

9Tauri 

6 

1.38 

7.3 

22  48.7 

11  34.0 

-10  15.7 

40.8624 

.5393 

.1088 

490 

491 

g  Pleiadum 

54 

1.37 

7.0 

93  54.5 

15  11.9 

-  6  44.9 

40i)307 

.5412 

.1015 

444 

-23 

ftPleiadum 

4 

41.37 

4  7.0 

428  44.0 

15  14.1 

-  6  42.8 

40Jli287 

.5412 

4.1015 

466 

-13 

m  Pleiadnm 

7 

1.37 

6.9 

84  27.6 

15  21.2 

-  6  35.9 

-0.5616 

.5413 

.1012 

4ll 

-57 

e  Pleiadum 

ft 

1.37 

7.0 

24    5.3 

15  22.9 

^  6  34.2 

-0.1483 

.5413 

.1011 

434 

-32 

e  Pleiadum 

5 

1.37 

7.0 

23  59.4 

15  40.3 

-6  17.5 

-0.0110 

.5415 

.1006 

442 

-26 

d  Pleiadum 

5 

1.36 

7.1 

23  34.3 

15  54.8 

-6    3.4 

40.4754 

.5416 

.1000 

474 

4  1 

vTauri 

3 

41.36 

4  7.0 

493  43.9 

16  26.8 

-  5  32.5 

40.3592 

.5418 

4.0969 

464 

-6 

/Pleiadum 

4 

1.36 

7.0 

93  41.0 

17  13.6 

-  4  47.2 

40.4812 

J>422 

.0974 

475 

4  1 

k  Pleiadum 

5i 

1.36 

7.0 

23  46.0 

17  14.1 

-  4  46.7 

40.3902 

J>492 

.0974 

467 

-4 

B.A.C.llQSI 

6 

1.37 

6.7 

25  12.8 

17  43.7 

-  4  18.1 

-1.1596 

.5495 

.0964 

-33 

-^ 

96Taori 

6 

1.34 

6.7 

23  46.4 

17   0  13.5 

4  1  56.8 

41.0116 

.5456 

.0897 

490 

434 

X^  Tauri 

6i 

41.34 

4  6.1 

425  90.6 

8  98.6 

4  9  67.1 

-0.1107 

.5493 

4.0646 

436 

-96 

^Tauri 

8i 

1.34 

6.1 

25  20.9 

8  28.9 

4  9  57.3 

-0.1156 

.5493 

4.0646 

435 

-27 

d  Geminorum 

31 

1.42 

1.0 

32  12.2 

9015    0.5 

-10  15.8 

41.0116 

.5538 

-.1211 

490 

430 

63  Geminoram 

&i 

1.44 

4  0.7 

21  41.5 

18  26.0 

-6  57.4 

41.1334 

.5597 

.1284 

490 

439 

85  Gemioomm 

5« 

1.48 

-  0.7 

20  12.1 

91   7    5.2 

4  5  l&JH 

40.9337 

.5484 

.1541 

490 

491 

d^  Caneri 

6 

41.54 

-  2.1 

4l8  43.1 

19  50.7 

-6  24.5 

40.3921 

.5435 

-.1778 

466 

-12 

$  Caneri 

6 

1.56 

2.5 

18  30.1 

23  40.4 

-2  42.4 

-0.0699 

.5420 

.1849 

438 

-37 

B.A.C.8H54 

6 

1.57 

2.3 

19  23.6 

23  41.8 

-  2  41.1 

-1.0214 

.5420 

.1843 

-17 

-71 

d  Caneri 

4 

1.61 

3.0 

18  35.8 

99   5  47.5 

4  3  12.7 

-1.3271 

.5398 

.1942 

-51 

-72 

54  Caneri 

6i 

1.58 

8.9 

15  47.8 

8  49.9 

4  6    9.1 

41.0414 

.5387 

.1988 

400 

493 

0^  Caneri 

6 

41.60 

-  4.1 

4l5  47.1 

11  45.6 

4  8  50.1 

404655 

.5376 

-.2031 

♦71 

-11 

o>  Caneri 

6 

1.61 

4.0 

16    2.6 

11  55.0 

4  9    8.1 

40.1601 

.5376 

iS034 

451 

-97 

ir>  Caneri 

6i 

1.65 

4.8 

15  88.9 

18  57.4 

-  8    3.1 

-0.7110 

.5351 

.2130 

43 

-73 

n*  Caneri 

6 

1.66 

5.0 

15  26.5 

20  19.8 

-  6  43.4 

-0.9620 

.5346 

.2148 

-12 

-75 

^  Leonia 

6 

1.68 

6.6 

11  50.0 

99   4  24.9 

4  1     6.2 

41.0568 

.5323 

.2246 

490 

491 

18Leonia 

6 

41.75 

-  7.1 

4l2  21.9 

11  23.4 

4  7  51.3 

-1.0950 

.5:104 

-.2321 

-78 

B.A.C.:i345 

6 

1.75 

7.2 

11  59.2 

11  57.7 

4  8  24.5 

-0.8312 

.5302 

.2327 

—  ^ 

-78  i 

B.A.C.3396 

6 

1.76 

8.3 

9  30.2 

16  19.0 

-11  22.4 

40.7444 

.5291 

.2370 

O! 

B.A.C.3407 

6 

1.75 

8.4 

8  53.3 

17    8.5 

-10  34.4 

41.1921 

.5289 

.2377 

430, 

IT  Leonaa 

5 

41.76 

-  8.6 

4  8  37.3 

18    9.9 

-  9  35.0 

41^060 

.5267 

-i2386 

433, 

1 
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KT,F.MF.NTfi 

FOB  FACILn'ATINO 

THE  FKKDICTION 

OF  OCOULTATIONS  OF 

PTiANETS  AND  STABS  BT  TH£  MOON. 

• 

Jme. 

Stab'b— 

▲t  Conjunction  in  R  A. 

Limitiog ' 
Parallels. 

Name. 

Mag. 
6 

Red'D 
187 

+1*83 

sfrom 
9.0. 

a6 

Apparent 
DMUnation. 

Washington 
MeMlfaM. 

Hoar  Angle 

H 

Y 

a/ 

y' 

N'B. 

8*u. 

B.  A.  C.  :i529 

It 
-  9.9 

o       / 

+  7    8.8 

d     h    m 
94   4    7.1 

b    m 
+  0    3.5 

+0.4597 

.5871 

-.8465 

+75 

o 

-17  i 

43  Leon  is 

6 

1.85 

10.0 

7    9.8 

5  19.6 

+  1  13.7 

+0.03(r3 

.5870 

JM73 

+44 

-39' 

34  iSextaatif 

6 

I.JIO 

11.6 

4  18.7 

14  58.8 

+10  34.8 

+0.6770 

.5866 

.8588 

+88 

-6 

35  Sextaatii 

6 

1.!)! 

11.8 

5  88.7 

15  1!).8 

+10  54.6 

-0.6184 

.5866 

.8530 

+10 

-80 1 

•■  pSLeonis 

6 

8.00 

13.0 

8  36.5 

99   8  54.7 

^  1  51.h 

-0.7119 

.5878 

i2578 

+  5 

-H7 

1 

»&  Leon  is 
B.  A.  €.4006 

5 

+8.03 

-13.8 

+  0  35.1 

6  15.1 

+  1  2i.4 

+0i>139 

.5876 

-i2580 

+74 

-15 

6 

8.81 

16.5 

-  4  39.9 

9€   0  19.5 

-  6    7.5 

+1^2866 

.5318 

.8578 

+86 

+30 

B.A.C.4a01 

6 

8.44 

18.4 

rt  '0.7 

17  47.9 

+11  46.9 

+0.1781 

.5:)$M 

.8509 

+60 

-33 

a  Virginiii 
:  B.A.C.43I2 

1 

6 

8.47 

18.6 

8  47.4 

80  30.8 

-  9  36.8 

+0.8988 

.5404 

J2493 

+57 

-87 1 

61 

8.60 

19.0 

9  41.1 

97   4  35.8 

-  1  47.4 

-0.7898 

.5458 

.8438 

-  8 

-90 

e»  Virgini* 

H 

•1.8.86 

-80.5 

-15  81.1 

80  40.5 

-10  15.4 

+1.1519 

.5668 

-.8858 

+75 

+86 

i 

75  Virginia 

6 

8.89 

80.3 

14  44.8 

83    8.3 

-  7  58.6 

+0.01 18 

.5580 

J2887 

+37 

-49 

83  Virginia 

6 

8^98 

80.3 

15  34.5 

98   4    3.3 

-  3    8.4 

-0ii548 

.5618 

.8156 

<|88 

-57 

85  Virginia 

6 

8.98 

80.1 

15    9.9 

4  31.7 

-  8  41.0 

-0.7693 

.5688 

.8149 

-  5 

-90 

87  Virginia 

6 

3.01 

80.8 

17  15.5 

5  17.3 

-  1  57.1 

+1.1735 

.5688 

.8137 

+73 

+88 

89  Virginia 
B.A.C.47SS) 

5 

+3.03 

-80i^ 

-17  33.8 

6  80.5 

-0  56.1 

+lii880 

.5636 

-.8181 

+73 

+34, 

6 

:V80 

80.1 

17  38.5 

17    4.1 

+  9  83.7 

-0.8496 

.5788 

.1939 

-13 

-90 

B.  A.  C.  4738 

6i 

3.83 

80.1 

18    9.6 

18  83.6 

+10  40  3 

-0.5851 

.5738 

.1914 

+  8 

-^ 

B.A.C.4933 

6 

3.53 

19.8 

80  59.4 

99   9  58.7 

+  1  39.5 

-0.6058 

.5856 

.1586 

-  3 

-81 

B.  A.  C.  4984 

6 

3.65 

19.1 

83  31.7 

14  58.4 

+  6  81.6 

+1.8981 

.5895 

.1470 

+67 

+64 

B.  A.  C.  50SI3 

6 

+3.67 

-.18.4 

-81  57.4 

17  86.4 

+  8  40.5 

-0.6400 

.5911 

-.1405 

-6 

-89 

48  Libra 

51 

3.84 

17.1 

83  85.7 

99  8  36.6 

-6  88.6 

-0.3508 

.5971 

.1165 

+  7 

-64 

B.  A.  C.  5197 

6 

3.90 

16.9 

84  8(K3 

4  48.5 

-  4  81.9 

+0.3193 

.5984 

.1107 

+41 

-84 

h  Scorpii 

5 

3.M 

16.8 

85  83.3 

6  38.1 

-  8  31.1 

+1.1566 
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18    1.5 

-  7  44.2 

-0.8498 

.5853 

.2853 

-  4 

-78 

B.A.C.3398 

6 

1.69 

7.4 

9  30.2 

22  18.7 

-  3  35.2 

40.7154 

.5342 

.2395 

4^ 

-  2 

B.A.C.3407 

6 

41.69 

-7.6 

4  8  53.3 

23    7.4 

-  2  48.1 

41.1685 

.5340 

-.2403 

490 

487 

IT  Leonis 

5 

1.69 

7.7 

8  37.3 

%\   0    7.9 

-  1  49.5 

41.1937 

.5339 

.2412 

490 

48O 

B.A.C.3529 

6 

1.73 

8.9 

7    2.2 

9  56.4 

4  7  40.2 

404301 

.5320 

.2490 

468 

-19 

43  Leonit 

6 

i.ra 

8.9 

7    9J2 

11     7.9 

4  8  49.4 

4O.OII8 

.5818 

.2497 

443 

-40 

34  Sextantifl 

6 

1.78 

10.3 

4  12.7 

20  39.5 

-  5  67.2 

40.6452 

.5307 

.2550 

485 

-  8 

35  SextantiB 

6 

41.78 

*I0.1 

4  5  28.7 

20  59.6 

-  5  37.7 

-0.6445 

.5807 

-.2551 

48 

-82 

jp  Leonia 

6 

1.83 

11.5 

2  36.5 

%%  8  27.7 

4  5  88.6 

-0.7394 

.5304 

SSb9\ 

43 

-84 

f^  Leonia 

5 

1.85 

12.3 

4  0  85.1 

11  46.4 

48  41.1 

40.4882 

.5305 

.2596 

471 

-17 

0  Leonia 

5 

1.91 

13.5 

-  2  20.4 

19  46.6 

-  7  34.0 

41.4012 

.5307 

.2600 

488 

4^ 

B.A.C.40U6 

6 

1.99 

14.6 

4  39.9 

%%   5  44.3 

4  2    4.6 

41.1945 

.5333 

.2586 

486 

487 

B.A.C.4U01 

6 

42.18 

-16.6 

-  8    0.6 

28  12.4 

-  5    1.3 

40.1486 

.5887 

-.2508 

449 

-34 

f  Virginia 
B.A.C.4312 

6 

2.21 

16.7 

8  47.4 

M    1  55.2 

-  2  23.8 

40.2638 

.5398 

.2488 

455 

-88 

6i 

2.31 

17.3 

9  41.1 

10    2.8 

4  5  27.6 

-0.8216 

.5436 

.2423 

-  4 

-90 

69  Virginia 

2.55 

19.0 

15  21.1 

95   2  17.5 

-  2  51.0 

41.1334 

.5528 

.2245 

475 

424 

75  Virginia 

6 

2.60 

18.8 

14  44.7 

4  41.3 

-  0  32.2 

-0.0146 

.5542 

.2213 

436 

-43 

83  Virginia 

6 

42.69 

-19.0 

-15  34.5 

9  46.6 

4  4  22.3 

-0.2800 

.5574 

-.2141 

431 

-58 

85  Virginia 

6 

2.69 

18.9 

15     9.9 

10  15.4 

4  4  50.1 

-0.7991 

.5578 

J2133 

-  7 

-90 

87  Virginia 

6 

2.71 

19.6 

17  15.5 

11     1.8 

4  5  34.9 

41.1577 

.5583 

.2121 

473 

437 

89  Virginia 

5 

2.73 

H).6 

17  32.2 

12    5.9 

46  86.7 

41.2128 

.5590 

.2104 

47?. 

433 

B.  AC.  472!^ 

6 

2.92 

19.0 

17  38.4 

23    0.9 

-  6  52.0 

J-0.8792 

.5664 

.1919^ 

-14 

-90 

B.A.C.4739 

6i 

42.95 

-19.1 

-18    9.6 

96   0  22.1 

-  5  33.8 

-0.6123 

.5673 

-.1893 

4   1 

-85 

B.  AC.  4923 

6 

3.27 

18.6 

20  52.4 

16  17.8 

4  9  46.0 

-0.6304 

X782 

.1565 

-  4 

-m 

B.A.C.49H4 

6 

3.40 

18.8 

23  31.6 

21  18.6 

-  9  24.8 

41.2960 

.5814 

.1450 

467 

453 

B.A.C.5023 

6 

3.44 

17.9 

21  57.4 

23  56.6 

-  6  52.8 

-0.6637 

.5831 

.1385 

-  8 

-90 

42  Libras 

5i 

3.64 

17.1 

23  25.7 

%lt   9  21.2 

4  2    9.6 

-0.3694 

.5885 

.1147 

46 

-66 

B.A.C.5197 

6 

43.71 

-17.0 

-24  20.3 

11  30.6 

4  4  13.8 

40.3094 

.5897 

-.10^ 

441 

-25 

6  Scorpii 

5 

3.77 

16.9 

25  23.2 

13  29.3 

46    7.8 

41.1569 

.5907 

.1036 

465 

433 

A*Scorpii 

5 

3.77 

16.6 

24  58.1 

14  31.1 

4  7    7.1 

40.6302 

.5912 

.1007 

46I 

-6 

B.A  C.6853 

6 

3.76 

16.3 

24  10.5 

14  38.7 

4  7  14.4 

-0.1840 

i>013 

.1003 

4l4 

-53 

B.A.C.&254 

6 

43.75 

-16.1 

-23  37.2 

14  40.1 

4  7  15.8 

-0.7461 

.5913 

-.1003 

-16 

-90 

28 
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OCCUIiTATIONS,  I8T9. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


July. 


STAlfS— 


At  Conjunction  in  B.  A. 


Limitinff 
Parallels. 


Name. 


B.  A.  C.  51255 
3  Scorpii 
B.A.C.5286 

K  Scorpii 
B.A.C.5314 

B.A.C.5347 

(7  Scorpii 
a  Scorpii 
22  Scorpii 

25  Scorpii 

B.A:c.564I 
B.  A.  C.  5709 

26  Ophiuchi 
B.A.C.5800 
A*  Ophiuchi 

A'  Ophiuchi 
38  Ophiuchi 
6  Ophiuchi 
B.A.C.5909 
B.A.C.6024 

63  Ophiuchi 
B.A.C.6217 
X  Sai^ittarii 
24  Sagittarii 
26  Sagittarii 

B.A.C.6369 
B.A.C.6448 

B.A.C.6485 
B.A.C.6490 

B.A.C.6524 
B.  A.  C.  6576 
B.A.C.6607 
50  Sagittarii 

B.  AC.  6671 

B.A.C.6699 
B.A.C.6889 
a  Capricorni 


ICag. 


6 
6 

64 
3 

6 

5 

3i 

li 
5 

6 

6 
6 
6i 

6 

64 
3i 
6i 
64 

6i 

61 

3 

6 

6 

6 
6 
6i 

61 
6 
6 
6 

6 
61 
6 
51 


Red'oa  from 
1879.0. 


Aa! 


+3.79 
3.79 
3.81 
3.84 
3.86 

+3.90 
3.97 
4.05 
4.03 
4.17 

+4.17 
4.23 
4.23 
4.36 
4.37 

+4.37 
4.38 
4.35 
4.45 
4.57 

+4.51 
4.62 
4.66 
4.62 
4.65 

+4.72 
4.68 
4.68 
4.75 

+4.67 
4.75 
4.69 
4.67 

+4.66 
4.73 
4.70 

+4  62 


Ai 


-16.6 
16.5 
16.1 
16.4 
16.1 

-15Ji 
14.6 
14.1 
137 
12.2 

-11.5 

10.8 

10.8 

10.1 

9.7 

-.  9.7 
9.6 
8.7 
8.1 
6.4 

-  5.3 
2.5 
2.2 
0.9 

-  O.I 

+  0.1 
1.9 
2.5 
2.1 

+  3.2 
3.7 

4.7 
5.3 

+  6.0 
6.2 
9.6 

+11.4 


Apparent 
DeelinatioD. 


Washinffton 
Mean  Time. 


-2^ 
24 
24 
25 
25 

-26 
25 
26 
24 
25 


3.2 
53.4 
29.6 
46.1 
31.9 

0.3 
18.3 

9.9 
51.0 
18.8 


d  h 
9TI4 
14 
16 
16 
18 


m 
44.9 
55.6 
27.3 
32.0 
16.6 


-24  37.6 
24  54.7 
24  48.4 
26  50.4 
26  25.5 

-26  25.5 
26  29.8 
24  52.7 

26  10.7 

27  1.3 


20  6.0 
98    1     7.9 

4  15.2 

4  35.1 

iO  54.5 

12  37.8 
15  53.1 
15  57.4 

21  14.8 
21  42.3 


21 

22 

0 

3 

10 


42.4 

33.0 
14.0 
53.4 
56.8 


-24 
24 
25 
24 
23 


51.8 
58.2 
29.3 

56.7 


-25    8.1 

23  19.4 
22  51.7 
25    0.8 

-22  40.8 

24  23.0 
22  37.5 

22  0.8 

-21  33.6 

23  34.2 
21  39.1 
-19  29.5 


12  43.6 

22  56.6 

SO   1  25.6 

3  45.2 
6  52.1 

8  0.5 
12  27.) 
14  41.4 

14  58.8 

16  49.5 

20  13.7 

22  19.5 

81    0  38.8 

2  31.5 

4  26.0 
16  44.4 
22  58.9 


Hour  Angle 

H 


h    m 
+  7  20.4 

+  7  30.6 

+  8  58.6 

+  9  3.2 

+10  43.5 

-11  31.5 

-  6  41.9 

-  3  42.3 

-  3  23.1 
+  2  40.7 

+  4  19.7 
+  7  27.1 
+  7  31.2 
-11  24.6 
-10  58.2 

-10  58.1 
-10    9.6 

-  8  32.7 

-  5  2.3 
+  I  43.6 


+  3 
-10 

-  8 
-6 

-  3 


26.1 

45.9 

22.9 

8.9 

9.5 


-  S  3.4 
+  2  12.4 
+  4  21.3 
+  4  38.0 

+  6  24.3 
+  9  40.6 
+11  41.5 
-10    4.5 

^  8  16.1 

-  6  25.9 
+  5  25.0 
+11  25.9 


+0.6932 
+0.5099 
-0.0393 
+1.2405 
+0.8395 

+1.1580 
+0.0578 
+0.7202 
-0.6288 
-0.4873 

-1.2491 
-1.0656 
-1.1744 
+0.7836 
+0.3591 

+0.3581 
+0.4236 
-1.2204 
+0.1075 
+1.1043 

-1.0252 
-0.3975 
+0.2991 
-0.9143 
-0.8337 

+0.4806 
-0.9335 
-1.1684 
+1.0590 

-1.1158 
+1 .0273 
-0.5063 
-0.8299 

-1.0382 
+1.2874 
+1.2414 
+0.1089 


.5914 
.5914 
.5922 
.5922 
.5929 

.5937 
.5957 
.5968 
.5968 
.5985 

.5988 
.5992 
.5992 
.5995 
.5996 

.5996 
.5996 
.5995 
.5994 
.5983 

.5979 
^946 
.5936 
.5926 
.5910 

.5904 
.5879 
.5867 
.5865 

.5853 
.5331 
.5817 
.5800 

.5777 
.5772 
.5675 
.5625 


/ 


Wn, 


-.1001 
.0996 
.0954 
.0952 
.0904 

-.0852 
.0708 
.0618 
.0609 
.0421 

-.0369 
.0272 
.0269 
.0109 
.0095 

-.0095 

.0068 

-.0018 

.0306 

+.0358 
.0658 
.0728 
.0794 
.0880 

+.0911 
.1031 
.1089 
.1096 

+.1144 
.1229 
.1281 
.1336 

+.1380 
.1425 
.1687 

+.1805 


o 

+64 
+53 
+21 
+65 
+65 

+64 
+24 
+(>! 
-13 
-  7 

^1 
-44 
-53 

+6:* 
+:J5 

+35 

+39 

-59 

+21 

+63 

-40 
0 
+37 
-28 
-22 

+50 
-27 
-45 
+65 

-40 

+66 

0 

-18 

-31 

+67 
+69 
+38 


8*0. 


-  3; 
-14 
-^4 
+45 

♦  7 

+34 

-39; 

-  i! 

-901 
-75 

-90  • 
-90 

-9o: 

♦4. 
-22 

-28' 
-18 

-90j 

-36 

+29 

-90 


-25 
-90 
-90 

-15 
-90, 
-90 
+23 

-90' 

-76 

-90 

-90 
+51 
+39 
-36 


Angnit. 


fr  Capricorni 
p  Capri ,  muU. 
B.  AC.  7043 
B.  A.C.7053 
0  Capri. T  mult, 

B.A.C.7097 
V  Capricorni 
B.A.C.7I45 
B  A.C  7263 
29  Capricorni 

18  Aquarii 
A  Capricorni 
B.  A.C.  7620 
d  Aquarii 
p  Aquarii 


5 

+4.59 

+12.2 

-18  36.2 

5 

4.58 

12.5 

18  12.5 

61 

.4.57 

12.5 

17  49.8 

6 

4.60 

12.7 

18  58.8 

51 

4.60 

12.7 

18  58.7 

6 

+4.54 

+13.3 

-16  56.3 

51 

4.59 

13.5 

18  33.6 

61 

4.53 

13.5 

16  33.0 

6 

4.51 

153 

16  29.6 

6 

4.47 

17.0 

15  40.1 

6 

+4.38 

+17.8 

-13  23  4 

51 

4.32 

19.3 

M  55.1 

6 

4.28 

19.7 

10  52.4 

41 

4.18 

21.2 

8  22.8 

51 

+4.16 

+21 .4 

-  8  25.3 

1  2  27.1 

-  9  13.3 

-0.1710 

.5596 

+.1867 

3  8.1 

-  8  33.6 

-0.4508 

.5590 

.1878 

3  11.6 

-  8  30.3 

-0.a318 

.5589 

.1881 

3  33.9 

-  8  8.8 

+0.4271 

.5586 

.1886 

3  34.5 

-  8  8.2 

+0.4265 

.5586 

.1886 

6  5.6 

-  5  42.5 

-1.2028 

.5567 

+.H)28 

8  4.3 

-  3  47.8 

+0.8600 

.5550 

.1959 

8  19.9 

-  3  32.8 

-1.16!)2 

.6548 

.1963 

16  2.8 

+  3  54.2 

+0.3291 

.5486 

.2085 

9  0  23.8 

+11  58.4 

+1.25;i7 

.5422 

.2182 

4  23.6 

-  8  9.7 

-0.2412 

.5391 

+.2228 

15  6.6 

+  ^  12.6 

+0.6612 

.5313 

.2329 

18  34.3 

+  5  33.8 

+0.3753 

.5289 

,2355 

8  6  7.0 

-  7  14.9 

+0.5217 

.5218 

.2425 

7  49.1 

-  5  35.9 

+0.9690 

.5208 

+.2433 

+24 
+  9 
-12 
+56 
+56 

-38 
+72 
-35 
+53 
+7 


-52 
-71 
-90 
-19 
-19 

-90 
+  6 
-90 
-25" 


5«+35 


+25 
+77 

+60 
+72 

+82] 


-56 
-  7 
-22 
-15 
+11 


OCCULTATIONS,  I8T9. 
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ELEMENTS 

FOB  FACILITATINO 

THE   PREDICTION 

OF  OCCULTAT10N8  OP 

PLANETS  AND  STABS  BY  TH  K  MOON. 

• 

August. 

STAH'fr>- 

At  Conjunction  in  IL  A. 

Limiting 
ParalleU. 

Name. 

Mag. 
5 

Bed'ni 
187 

Bflrom 

».o. 

^6 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

f 

N'n. 

S*n. 
-8S 

K  Aqnarii 

^14.06 

+2L9 

-  4"  50.7 

d   h    ni 
8  16  47.4 

h    m 
+  3    6.2 

-0.6249 

.5161 

+iM66 

o 
+  9 

B.A.G.8152 

6i 

3.87 

23.2 

-  0  22.1 

4  16  42.5 

+  2  19.4 

+0.5240 

.5074 

.2484 

+74 

-15 

K  Piscium 

4i 

3.85 

23.1 

+  0  :)6.o 

18  31.1 

+  4    4.9 

-0.0676 

.5070 

.2479 

+38 

-46 

9  Piscium 

6 

3.85 

23.1 

0  27.9 

18  41.2 

+  4  14.7 

+0.1196 

.5069 

.2478 

+49 

-36 

15  Piscium 

64 

3.83 

23.3 

0  39.1 

23    4.3 

+  8  30.2 

+1 .0044 

.5059 

.2469 

+90 

+13 

16  Piscium 

6 

■k3.81 

+23.2 

+  1  26.2 

23  33.9 

+  8  59.0 

+0.2781 

.5058 

+.2467 

+58 

-28 

^  Piscium 

5 

3.80 

23.4 

I    7.3 

5   2  35.0 

+11  55.0 

+1.3643 

.5052 

.2459 

+fM) 

+46 

19  Piscium 

6 

3.77 

23.1 

2  49.3 

4  54.0 

-  9  50.0 

+0.0961 

.5048 

iM52 

+47 

-37 

36  Piscium 

6. 

3.67 

22.5 

7  34.5 

21    4.0 

+  5  52.6 

-1.1540 

.5034 

.2403 

-24 

-83 

d  Piscium 

H 

3.65 

22.5 

7  31.5 

23  13.5 

+  7  58.5 

-0.5875 

.5034 

.2366 

+12 

-77 

45  Piscium 

6 

43.63 

+22.6 

+  7    1.7 

«    1  57.4 

+10  37.7 

+0.5970 

MM 

+.2349 

+81 

-10 

75  Piscium 

6 

3.50 

21.0 

12  18.8 

23  43.2 

+  7  46.2 

-0.2520 

.5061 

.2176 

+29 

-62 

9  Piscium 

31 

3.43 

19.9 

14  43.6 

7  12  47.8 

-  3  31.9 

-0.1487 

.5093 

.2040 

+34 

-45 

101  Piscium 

^6 

3.41 

20.0 

14    2.9 

15    2.5 

-  1  21.1 

+1.0549 

.5099 

.2026 

+90 

+23 

105  Piscium 

6 

3.41 

19.4 

15  47.8 

17    2.8 

+  0  35.7 

-0,4711 

.5106 

.1991 

+17 

-62 

3  Arietis 

61 

43.40 

+18.9 

+16  48.7 

20  36.6 

+  4    3.1 

-0.8886 

.5117 

+.1948 

-  7 

-73 

4  Arietis 

6 

3.39 

19.0 

16  21.5 

21  26.6 

+  4  51.8 

-0.2280 

.5120 

.1938 

+30 

-47 

t  Arietis 

6 

3.36 

18.5 

17  13.9 

8   2    8.6 

+  9  25.5 

-0i»)41 

.5141 

.1858 

426 

-60 

B.A.C.632 

6 

3.34 

18.1 

17  40.6 

5  23.6 

-11  25.3 

-0.1831 

.5144 

.1847 

+32 

-44 

15  Arietis 

6 

3.34 

17.4 

18  56.0 

8  52.9 

-  8    2.3 

-0.9404 

.5162 

.1786 

-11 

-71 

0  Arietis 

5i 

+3.32 

+17.0 

+19  20.7 

12  40.3 

-  4  22.0 

-0.7298 

.5178 

+.1732 

+  2 

-71 

26  Arietis 

6 

3.87 

16.6 

19  19.3 

18  56.2 

+  I  42.8 

+0.3524 

.5206 

.1639 

+64 

-13 

u  Arietis 

5i 

3.22 

16.1 

19  30.0 

9   0  45i) 

+  7  21.0 

+1.0827 

.5233 

1547 
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-15.9 

-25  23.2 

18  53.3 

-10  41.0 
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PLANETS  AND  STARS  BY  THE  MOON. 
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40.6572 

.5290 

.2305 

477 

-7 

B.  A.  C.  7620 

6 

4.51 

21.4 

10  52.4 

SO   2  87.9 

-  8  34.8 

40.3650 

.5269 

i>332 

46O 

-23  i 

^Aquarii 

4i 

4.45 

23.2 

8  22.7 

14  16.5 

4  2  42.4 

40.4838 

.5209 

.2407 

469 

-17 

p  Aquarii 

H 

.4.44 

23.5 

8  25.3 

15  59.1 

4  4  21.9 

40.9423 

.5201 

Jjiilb 

4&1 

49 

c  Aquarii 

5 

+4.37 

424.6 

-  4  50.7 

31    1     0.2 

-10  53.2 

-0.6708 

.5161 

4  2452 

46 

-88 

8 

eptember 

1 

. 

B.A.C.8162 

6i 

+4.29 

426.5 

-  0  22.0 

1    0  »T.] 

-11  38.2 

40.4486 

.5089 

4.2475 

^9 

-19 

K  Piflcium 

4i 

4.28 

26.6 

4  0  36.0 

2  45.6 

-  9  52.8 

-0.1465 

.5085 

iM73 

434 

-50 

9PiBcium 

6 

4i28 

26.6 

0  27.9 

2  55.6 

-  9  43.1 

40.0407 

.5085 

.2472 

444 

-40; 

15  PiBcium 

6i 

4.28 

26.7 

0  39.1 

7  1842 

-  5  28.1 

40.9208 

.5076 

.2465 

490 

48 

16Piiciuni 

6 

ins 

26.7 

1  26.3 

7  47.7 

-  4  59.4 

40.1929 

.5076 

.2464 

463 

-32 

X  Piaciam 

5 

44.28 

426.9 

^.  1     7.3 

10  48.3 

-2    3.9 

4]  .2764 

.5071 

4.2467 

4OO 

436 

19  Piaciiim 

6 

4.26 

26.8 

2  49.4 

13    6.9 

4  0  10.8 

4O.OO39 

.5069 

.2450 

442 

-42 

36  Piscium 

6 

4.22 

26.8 

7  34.6 

9   5  12.6 

-  8  11.0 

-1.2662 

.5062 

.2380 

-34 

-83 

dFiBcium 

5^ 

4.21 

26.7 

7  31 .5 

7  21.4 

-  6    5.8 

-0.7026 

.5062 

.2367 

4  5 

-83 

45  Pificium 

6 

4^20 

27.0 

7     1.8 

10    4.4 

-  3  27.5 

40.4787 

.5063 

.2350 

471 

-16 

75  Piaeium 

6 

44.15 

425.7 

4l2  18.9 

8   7  42^ 

-  5  26.9 

-0.3926 

.5093 

4.2178 

421 

-60 

^Piscium 

H 

4.13 

24.5 

14  43.7 

20  42.4 

+  6  10.5 

-0.3007 

.5122 

.2043 

426 

-53 

101  Piaciam 

6 

4.12 

24.4 

14    2.9 

22  56.5 

4  8  20.6 

40.9005 

.5127 

.2017 

490 

4l2 

105  Piscium 

6 

4.12 

24.0 

15  47.9 

4   0  56.1 

4lO  16.8 

-0.6263 

.5133 

.1093 

4  8 

-72 

3  Arietis 

.64 

4.12 

23.6 

16  48.7 

4  29.0 

-10  16.6 

-1 .0462 

.5143 

.1950 

-18 

-73 

4  Arielifl 

6 

44.11 

423.5 

4l6  21.6 

5  18.6 

-9  28.5 

-0.3864 

.5147 

4.1938 

14)1 

-57 

I  Arietis 

6 

4.11 

23.0 

17  13.9 

9  59.6 

-  4  55.8 

-0.4559 

.5161 

.1877 

4l7 

-60 

B.A.C.632 

6 

4.09 

22.6 

17  40.7 

13  13.8 

-  1  48.0 

-0.3467 

.5173 

.1834 

423 

-53 

15  Arietis 

6 

4.09 

22.1 

18  56.1 

16  42.5 

4  1  35.0 

-1.1064 

.5184 

.1786 

-24 

-71 

9  Arietta 

5i 

44.08 

42K7 

4l9  20.8 

20  29.3 

4  5  14.9 

-0.8980 

.5198 

4.1732 

-  9 

-71 

96  Arietis 

6 

4.06 

20.9 

19  1».4 

5   2  44.4 

4ll   18.7 

40.1813 

.5221 

.1636 

452 

-22 

ft  Arietis 

5i 

4.05 

20.2 

19  30.0 

8  33.1 

-  7    3.4 

40.9099 

.5243 

.1544 

490 

4l9 

47  Arietis 

6 

4.03 

19.0 

20  11.3 

16  14.1 

4 .0  23.3 

41.2868 

.5273 

.1415 

490 

455 

e  Arietis 

4i 

44.03 

418.8 

420  51.6 

16  47.3 

4  0  55.4 

4O.6I93 

.5275 

4.1406 

486 

4  4 

66  Arietis 

6i 

3.98 

16.5 

22  23.4 

e  6  49.8 

-  9  28.8 

40.7213 

.5333 

.1149 

490 

4l2 

7Tauri,iii«^. 

6 

3.98 

15.7 

24    3.7 

9  38.8 

-  6  45.3 

-0.8132 

.5344 

.1094 

-5 

-66 

9Tauri 

6 

3.96 

15.7 

22  48.8 

10  52.2 

-  5  34.3 

40.7006 

.5349 

.1070 

490 

4I2 

F  Pleiadum 
i  Pleiadiun 

H 

43.95 

415.0 

423  54.7 

14  32.6 

-  2    1.1 

-0.1347 

.5363 

4.0998 

434 

-31 

4 

3.95 

15.0 

28  44.1 

14  34.8 

-  1  59.0 

40.0637 

.5364 

.0997 

446 

-21 

m  Pleiadum 

7 

3.96 

14.8 

94  27.7 

14  41.9 

-  1  52.0 

-0.7271 

.5364 

.0994 

4  1 

-66 

a  Pleiadum 

5 

43.96 

414.9 

404    5.4 

14  43.7 

-  1  60.3 

-0.3143 

.5364 

4.0994 

424 

ft 

-41 

438 
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KTiKMEMltJ 

FOE  PACITiTTATlWO 

THE  FHEDIOTION 

OF  OCOUJLiTATIONS  OF 

PLANETS  AND  8TAR8  BY  THE  MOON. 

8 

eptembei 

• 

Stab's- 

At  CoNJUMcnoN  in  R.  A. 

UmlUng 
PanlMs. 

Name. 

ICag. 
5 

Red'ni 
187 

Aa 

ifirom 
A6 

Aimarent 
D«eUnaUoD. 

Washington 
Mean  Time. 

Hoar  Angle 

H 

Y 

a/ 

y' 

JSTu, 

8'n. 

0 
-34 

e  Pleiadam 

+3^95 

+14!9 

+2I  59.5 

d    h    m 
615     1.3 

h    m 
-  1  33.3 

-0.1768 

.5366 

+.0988 

d  Pleiadam 

5 

3.94 

15.0 

23  34.4 

15  16.0 

-  1  19.0 

+0.3103 

.5366 

.0983 

461 

-81 

9  Tauri 

29  Pleiadam 

3 

3.94 

14.8 

23  44.0 

15  48.4 

-  0  47.8 

+0.1866 

.5368 

.0973 

+53 

-14! 

6i 

3.94 

14.8 

23  44.0 

16  16.7 

-  0  19.4 

-0.0344 

.5374 

.0964 

+40 

-26 

/Pleiadam 

4 

3.93 

14.8 

23  41.2 

16  35.7 

-  0     1.9 

+0.3154 

.5375 

.0957 

462 

-  8. 

A  Pleiadam 

H 

+3.94 

+14.7 

+23  46.2 

16  36.3 

-  0     1.4 

+0.2241 

.5375 

+.0957 

456 

-12 

36 1'aari 

6 

3.tK) 

13.5 

23  46.5 

23  41.4 

+  6  497 

+0.8429 

.5399 

.0811 

+90 

+23 

X^  Taari 
y«  Taari 
62  Taari 

5i 

3.87 

11.6 

25  20.7. 

7   8    4.3 

-  9    4.0 

-0.2868 

.5428 

.0632 

+26 

-36 

8i 

3.86 

11.6 

25  21.0 

8    4.5 

-  9    3.8 

-0.2887 

.5428 

.0632 

426 

-36 

6 

3.82 

11.9 

24     1.3 

8  45.2 

-  8  24.5 

+1.2179 

.5430 

.0617 

4^ 

454 

k  Tauri 

5i 

+3.72 

+  9.1 

+24  51.9 

8   0  16.9 

+  6  35.7 

+0.9754 

.5477 

+.0271 

+90 

+37 

118  Tauri 

6 

3.59 

6.4 

25    3.1 

14  15.5 

-  3  54.5 

+0.9162 

.5509 

-.0055 

+90 

+35 

]  25  Tauri 

6 

3.56 

5.4 

25  49.7 

18  54.6 

+  0  34.9 

+0.0143 

.5516 

.0164 

+43 

-15, 

139  Tauri 

H 

3.48 

4.0 

25  56.3 

9   3    2.4 

+  8  25.9 

-0.3157 

.5524 

.0357 

+24 

-3&; 

5  Geminorum 

6 

3.37 

3.2 

24  26.7 

9    6.0 

-  9  43.2 

+1 .0503 

.5527 

.0499 

+90 

+40 

r5.A.C.2l54 

61 

+3.26 

+  1.1 

+24  41.3 

20  37.0 

+  1  23.8 

f0.0541 

.5528 

-.0767 

+45 

-19 

e  Geminor. 

31 

3.24 

0.6 

25  15.0 

23  28.8 

+  4     9.7 

-0.7807 

.5528 

.0833 

-  3 

-« 

B.A.C.2238 

6 

3.17 

+  0.3 

23  44.6 

10   3    6.9 

+  7  40.2 

+0.5274 

.5526 

.0916 

+78 

+  4 

wGeminorum 

6 

3.11 

-  0.6 

24  23.2 

7  44.0 

-11  52.4 

-0.6125 

.5524 

.1020 

+  7 

-60 

44  Geminorum 

H 

3.07 

0.5 

22  49.0 

9    3.8 

-10  35.4 

+0.9385 

.5523 

.1050 

490 

+27 

48Geminorum 

6 

+3.07 

-  1.3 

+24  19.7 

12  12.8 

-  7  32.8 

-1.0287 

.5521 

-.1121 

-20 

-66 

(5Gem.,  mti/t. 

31 

2.98 

1.5 

22  12.2 

15  42.1 

-  4  10.8 

+0.8478 

.5517 

.1201 

+90 

+20 

^                           w 

58  Geminorum 

6 

2.99 

1.9 

23  10.6 

17  10.6 

-  2  45.3 

-0.3736 

.5514 

.1229 

+21 

-47 

63  Geminorum 

51 

2.94 

1.8 

21  41.4 

19    7.7 

-  0  52.3 

+0.9720 

.5512 

.1270 

+90 

+27 

85  Geminorum 

51 

2.76 

3.6 

20  12.1 

11    7  44.0 

+11  18.0 

+0.7845 

.5493 

.1531 

+90 

+12 

B.A.C.2683 

6 

+2.70 

-  3.9 

+19  11.0 

11  52.3 

-  8  42.2 

+1.2117 

.5487 

-.1613 

+90 

+43 

d^  Caucri 

6 

2.61 

4.9 

18  43.1 

20  20.8 

-  0  31.0 

40.2631 

.5474 

.1773 

+57 

-la. 

$  Cancri 

6 

2.58 

5.3 

18  30.0 

19   0    6.7 

+  3    7.4 

-0.1884 

.5466 

.1841 

+32 

-43 

B.A.C.2854 

6 

2.60 

5.5 

19  23.5 

0    8.1 

+  3    8.7 

-1.1301 

.5466 

.1842 

-26 

-71 

54  Cancri 

61 

2.44 

5.9 

15  47.8 

9    5.0 

+11  47.5 

+0.9247 

.5451 

.1991 

+90 

+16 

1 

0^  Cancri 

6 

+2.42 

-  6.3 

+15  47.0 

11  56.4 

-  9  26.8 

+0.3609 

.5445 

-.2038 

464 

-16 

o>  Cancri 

6 

2.43 

6.4 

16    2.6 

12    5.5 

-  9  18.1 

4O.O6OO 

.5445 

.2041 

+45 

-32 

n^  Cancri 

61 

2.36 

7.0 

15  28.8 

18  56.3 

-  2  40.9 

-0.7854 

.5435 

.2143 

-  1 

-75 

fi^  Cancri 

6 

2.36 

7.2 

15  26.4 

20  16.3 

-  1  23.6 

-1.0299 

.5433 

.2162 

-17 

-75 

(  Leonifl 

6 

2.24 

7.5 

11  49.9 

18   4    5.6 

+  6  10.0 

+0i»746 

.5423 

5267 

+90 

+15 

18Leonia 

6 

+2.21 

-  8.2 

+12  21.9 

10  49.0 

-11  19.0 

-1.1259 

.5416 

-.2349 

-23 

-78 

B.  A.  C.  :i345 

6 

2.20 

8.3 

11  59.2 

11  21.9 

-10  48.1 

-0.8652 

i>416 

.2355 

-  5 

-78 

B.A.C.3398 

6 

2.14 

8.4 

9  30.1 

15  32.9 

-  6  45.4 

+0.6932 

.5413 

.2400 

+90 

-'•^1 

B.A.C.3407 

6 

2.12 

8.4 

8  53.3 

16  20.3 

-  5  59.6 

+1.1340 

.5413 

.2408 

+90 

+25' 

n  Leonia 

5 

2.11 

8.5 

+  8  37.3 

17  16.2 

-  5    5.6 

+1.1814 

.5412 

.2417 

4^0 

+29 

69  Virginia 

H 

+2.06 

-14.8 

-15  21.0 

IT  15  20.5 

-10  12.9 

+1.3462 

.5643 

-.2281 

+75 

451 

75  Virginii 

6 

2.09 

14.8 

14  44.7 

17  38.0 

-  8    0.5 

+0.2251 

.5682 

Jl2iS 

+48 

-30 

83  Virginia 

6 

2.J4 

15.0 

15  34.4 

22  30.6 

-  3  18.7 

-0.0276 

.5709 

.2173 

+34 

-43 

85  Virginia 
B.A.C.4722 

6 

2.14 

14.9 

15    9.8 

22  58.2 

-  2  52.1 

-0.5360 

.5712 

.2164 

+  8 

-76 

6 

2.29 

15.5 

17  38.4 

1811   14.6 

+  8  56.6 

-0.5981 

.5782 

.1942 

+  2 

-83 

B.A.C.4739 

61 

42.31 

-15.5 

-18    9.5 

12  33.0 

+10  12.0 

-0.3340 

.5789 

-.1916 

+15 

-62 

B.A.C.4923 

6 

2.55 

15.3 

20  52.3 

19   3  59.9 

+  1     3.1 

-0  3372 

.5871 

.1578 

+12 

-63 

B.A.C.5a23 

6 

2.68 

15.0 

21  57.3 

11  28.1 

+  8  13.5 

-0.:3663 

.5904 

.1393 

+  8 

-65 

42LibrfD 

51 

2.84 

14.3 

23  2.'>.6 

20  42.8 

-6  54.1 

-0.0709 

.5937 

.1152 

+21 

-46 

B.A.C.5197 

6 

2.89 

14i2 

24  20.3 

22  50.3 

-  4  51.7 

+0.6036 

.5944 

.1091 

+59 

-  8 

A^Qooniiymult. 

5 

+2.95 

-141 

-24  58.1 

90    1  48.7 

-2    0.6 

+0.9234 

.5951 

-.1011 

465 

+13 

B.A.C.5253 

6 

2.93 

13.8 

24  10.5 

1  56.2 

-  1  53.3 

+0.1151 

.5952 

.1006 

+29 

-35 

B.A.C.5254 

6 

2.93 

13.7 

23  37.2 

1  57.6 

-  1  52.0 

-o.44;m 

.5952 

.1006 

0 

-71 

B.A.C.5255 

6 

2«05 

14.1 

25    3.2 

2    2.4 

-  1  47.5 

+0.9861 

.5952 

.1004 

465 

+17 

SScorpii 

6 

+2.95 

-14.0 

-24  53.4 

2  12.9 

-  1  37.3 

40i)041 

.5953 

-.0997 

465 

+  5 
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ET4EMENT8 

FOB  FACILllATINO 

THE  PREDICTION 

OP  OCCULTATIONS  OF 

PLANETS  AND  STABS  BY  THE  MOON. 

8 

eptembei 

• 

»TAR'»~ 

At  Ck>NJUNcnoH  in  B.  A. 

Limiting 
PanUela 

UTanie. 

Hag. 
61 

Bed'Di 

jsr 

B  JVom 
O.O. 

A6 

Apparent 
DeeltautloD. 

Washington 
Mean  Tune. 

Hour  Angle 

H 

Y 

9/ 

y' 

K'n. 
43? 

S'n. 
.2? 

B.  A.  0.5286 

42*97 

-13.7 

-24  29.6 

d    b    m 
%^  3  43.7 

h    m 
-  0  10.2 

40  2592 

.5957 

-.0955 

B.A.C.5314 

6 

3.03 

13.7 

25  31.9 

5  32.0 

4  1  33.7 

41.1334 

.5960 

.0903 

465 

431 

B.  A.  C.  5335 

6i 

3.01 

12.8 

23  17.0 

6  37.8 

4  2  36.8 

-1.2210 

.5962 

.0872 

-53 

-90 

B.A.C.5354 

6i 

3.05 

12.8 

23  22.4 

7  37.9 

4  3  34.4 

-liJI79 

.5963 

.0843 

-53 

-90 

19  Scorpii 

6 

3.12 

12J2 

23  52.7 

12    9.8 

4  7  55.2 

-1.0639 

.5969 

.0713 

-40 

-90 

a  Scorpii 

31 

43.16 

-12.7 

-25  18.3 

12  20.8 

4  8    5.8 

4O.3575 

.5970 

-.0707 

441 

-22 

a8corp.,m«l(. 

U 

3.23 

12.6 

26    9.9 

15  27.6 

4II     5.0 

41.0184 

.5972 

.0618 

464 

421 

22  Scorpii 

5 

3.20 

12.0 

24  51.0 

15  47.5 

411  23.7 

-0.3268 

.5973 

.0609 

4  3 

-63 

25  Scorpii 
18  Ophiaohi 

6 

3.33 

11.1 

25  18.7 

22    im 

-  6  31.8 

-0.1871 

.5973 

.0421 

4  8 

-53 

6 

3.33 

10.6 

24  25.7 

23  14.2 

-  5  2t.5 

-1.1246 

.5973 

.0388 

-47 

-90 

B.A.C.5641 

61 

43.34 

-10.6 

-24  37.6 

23  50.9 

-  4  52.3 

-0.9484 

.6973 

-.0371 

-34 

-90 

B.A.C.5709 

6 

3.40 

10.1 

24  54.7 

91    3    7.2 

-  1  44.0 

-0.7669 

.5971 

.0273 

-24 

-90 

260phiachi 

6 

3.40 

10.1 

24  48.3 

3  11.6 

-  1  39.8 

-0.8756 

.5971 

.0273 

-31 

-90 

B.A.C.5800 

61 

3.56 

9.6 

26  50.4 

8  31.5 

4  3  26.9 

41.0829 

.596:* 

.0112 

463 

427 

A^  Ophiuchi 

51 

3.56 

9.2 

26  25.5 

8  59.3 

4  3  53.6 

40.6580 

.5963 

.0100 

457 

-  4 

A>Ophiachi 

6 

43.56 

-  9.2 

-26  25.4 

9    0.0 

4  3  54.3 

40.6567 

.5963 

-.0100 

457 

-  4 

38  Ophiuchi 

^Opniuchi 

B.A.C.5909 

61 

3.57 

9.2 

26  29.8 

9  50.6 

4  4  42.9 

40.7218 

.5961 

.0073 

46:^ 

0 

31 

3.57 

8.2 

24  52.7 

11  32.6 

4  6  20.7 

-0.9268 

.5957 

-.0023 

-36 

-90 

61 

3.66 

7.9 

26  10.7 

15  14.9 

4  9  53.9 

40.4032 

.5948 

4.0086 

438 

-19 

63  Ophiuchi 

61 

3.78 

5.5 

24  51.8 

99   0  13.8 

-  5  28.9 

-0.7413 

.5916 

.0347 

-22 

-90 

7  Sagittarii 

6 

43.81 

-4.6 

-24  16.9 

3  20.2 

-  2  30.0 

-liil53 

.5904 

4.0435 

-56 

-90 

98agittarii 

41 

3.82 

4.5 

24  21.7 

3  44.1 

-  2    7.0 

-1.1153 

.5902 

.0447 

-46 

-90 

B.A.C.62I7 

61 

3.94 

3.0 

24  58.3 

10  40.0 

4  4  32.3 

-0.1184 

.5867 

.0640 

4l4 

-49 

X  Sagittarii 

3 

3.98 

2.6 

25  29.3 

13  12.5 

4  6  58.8 

40.5815 

.5853 

.0704 

455 

-  9 

24  Sagittarii 

6 

0.90 

1.6 

24*   7.3 

15  35.7 

4  9  16.4 

-0.6451 

.5840 

.0768 

-13 

-90 

B.  A.  C.  6343 

6 

44.00 

-  1.0 

-23  36.4 

17  27.4 

4II     3.8 

-1.0239 

.5828 

4.0616 

-36 

-90 

26  Sagittarii 

6 

4.02 

0.8 

23  56.7 

18  47.6 

-11  39.1 

-0.5676 

.5820 

.0851 

-  7 

-82 

B.A.C.6369 

6 

4.07 

-  1.0 

25    8.1 

19  blJi 

-10  31.7 

40.7582 

.5812 

.0882 

465 

42 

V*  Sagittarii 

5 

4  06 

4  0.7 

22  53.5 

23  47.7 

-  6  50.5 

-1.1945 

.5787 

.0979 

-49 

-90 

y*  Sagittarii 

5 

406 

0.8 

22  49.2 

98   0  10.6 

-  6  28.5 

-1 .2308 

.5785 

.0989 

-53 

-90 

B.A.C.6448 

6 

44.08 

4  0.7 

-23  19.5 

0  32:3 

-  6    7.4 

-0.6758 

.5782 

4.0999 

-12 

-90 

B.A.C.6486 

61 

4.10 

1.4 

22  51.7 

2  50.4 

-  3  54.8 

-0.9160 

.5867 

.1055 

-26 

-90 

B.A.C.6584 

61 

4.12 

2.0 

22  40.8 

5    2.3 

-  1  47.9 

-0.8664 

.5751 

.1109 

-22 

-90 

B.  A.  a  6576 

6 

45* 

2.4 

24  23.0 

8  32.8 

4  1  34.7 

41.2960 

.5726 

.1191 

466 

458 

B.A.C.6607 

6 

4.20 

3.4 

22  37.6 

10  42.6 

4  3  39.7 

-0.2583 

.5711 

.1239 

4I2 

-57 

50  Sagittarii 

6 

44.21 

4  4.2 

-22    0.8 

13    6.4 

4  5  58.1 

-0.5895 

.5694 

4.1292 

-  4 

-84 

B.  A.  0.6671 

6 

4.22 

4.8 

21  33.7 

15    2.8 

4  7  50.2 

-0.8035 

.5679 

.1337 

-16 

-90 

a  Oapricoroi 

51 

4.37 

10.4 

19  29.5 

9412  11.9 

4  4  14.0 

40.3187 

.5521 

.1746 

449 

-25 

IT  Capricorni 

5 

4.37 

11.5 

18  36.2 

15  47.2 

4  7  41.9 

40.0271 

.5494 

.1807 

434 

-40 

p  Capricorni 

5 

4.36 

11.8 

18  12.5 

16  29.5 

4  8  22.9 

-0.2581 

.5489 

.1817 

419 

-57 

B.A.O.7043 

61 

44.35 

4II.9 

-17  49.8 

16  33.2 

4  8  26.4 

-0.6449 

.5488 

4.1818 

-  1 

-88 

B.A.O.7053 

51 

4.39 

U.6 

18  58.8 

16  56.3 

4  8  48.7 

40.6311 

.5485 

.1825 

468 

-  8 

0  Capricorni 

51 

4.39 

11.6 

18  58.7 

16  56.8 

4  8  49.2 

40.6306 

.5485 

.1825 

468 

-  8 

B.A.C.7097 

6 

4.35 

12.8 

16  56i2 

19  33.0 

411  20.1 

-1.0278 

.5466 

.1865 

-24 

-90 

»•  Capricorni 

61 

4.42 

12.7 

18  33.6 

21  35.9 

-10  41.1 

41.0597 

.5451 

.1896 

472 

420 

B.A. 0.7145 

61 

44.36 

4I3.4 

-16  33.0 

21  51.9 

-10  25.7 

-0.9993 

.5449 

4.1900 

-22 

-90 

B.  A.  0.7263 

6 

4.42 

14.9 

16  29.5 

95   5  50.0 

-  2  43.5 

40.5003 

.5393 

.2OI0 

463 

-15 

ISAquarii 

6 

4.41 

18.3 

13  23.4 

18  33.7 

4  9  35.6 

-0.1126 

.5311 

.2164 

431 

-48 

X  Capricorni 

51 

4.44 

20.3 

11  55.0 

96   5  34.7 

-  3  43.9 

40.7686 

.5248 

.2267 

474 

-  1 

B.A.  0.7620 

6 

4.44 

21.3 

10  52.4 

9    7.8 

-  0  17.4 

40.4679 

.5229 

.2295 

466 

-17 

0  Aquarii 

41 

44.44 

423.4 

-  6  22.7 

20  56.5 

4II  10.0 

40.5646 

.5172 

4.2370 

474 

-12 

p  Aquarii 

51 

4.45 

23.5 

8  25.3 

22  40.4 

-1 1     9.0 

41.0228 

.5164 

.2379 

482 

4l5 

K  Aquarii 

5 

4.42 

25.3 

4  50.7 

9T   7  48.5 

-  2  17.4 

-0.6195 

.5130 

.2416 

49 

-82 

B.A.C.8152 

61 

4.45 

28.0 

-  0  22.0 

98   8    0.1 

-  2  47.5 

40.4468 

.5072 

.2445 

469 

-18 

jK  Piacium 

41 

44.44 

428.3 

4  0  36.1 

9  49.5 

-  1     1.2 

-0.1484 

.5070 

4iM44 

434 

-50 

440 


OCCUIiTATIONS,  18T9. 


ELEMENTS 

FOR  FACILITATING  ' 

IHE  FBEDICTIOK 

OF  OCCULTATIOKB  OF 

PLANETS  AND  8TABS  BT  THE  MOCK. 

1 

September. 

Stas's— 

At  Conjunction  in  B.  A. 

T.fniitlng 
Panllela. 

Kame. 

Mag. 

Bed'oi 
187 
Aa 

Bfrom 
9.0. 

A6 

Apparent 
DecltamtioD. 

WadiingtoB 
Mean  Time. 

HourAas^e 

H 

Y 

7f 

y' 

IPb. 

o  . 

8 

li 

o      / 

d     h    m 

h    m 

9  Piicinm 

6 

44.44 

428.3 

4  0  28.0 

99   9  59.6 

-  0  61.4 

40.0379 

.5069 

4.2443 

444 

-46 

]5Pi0chim 

6i 

4.46 

28.5 

0  39.1 

14  24.2 

4  3  25.6 

40.9124 

.5064 

.2436 

490 

47 

16Pieciiiiii 

6 

4.45 

28.6 

1  26.4 

14  53.8 

4  3  54.4 

40.1799 

.5064 

.2436 

452  -39  1 

X  Pisciam 

5 

4.46 

28.7 

1     7.3 

17  55.6 

4  6  51.1 

41.2615 

.5062 

.2429 

490 

434 

19  Piscium 

6 

4.45 

29.0 

2  49.5 

20  15.2 

4  9    6.7 

-0.0223 

• 

.5061 

.2423 

441 

-48 

22  Piiicium 

6 

44.46 

429.0 

4  2  16.0 

22  14.0 

4l  1     0.3 

41.3050 

.5060 

4.2418 

490 

439 

36Pi8c.,inii^t. 

6 

4.48 

29.6 

7  34.7 

M  12  25.0 

4  0  48.8 

-1.3283 

.5064 

.2357 

-42 

-83 

d  Pitcium 

5i 

4.49 

29.6 

7  31.6 

14  34.3 

4  2  54.6 

-0.7722 

.5065 

.2346 

4  1 

-76 

45  Piflcinm 

6 

4.50 

29.6 

7     1.8 

17  17.6 

4  5  33.3 

40.4070 

.5068 

.2330 

466 

-19 

75  Piscium 

6 

+4.55 

429.0 

4l2  19.0 

80  14  56.6 

4  2  35.0 

-0^125 

.5104 

4.2164 

4l4 

-^ 

tetober. 

1 

1 

• 

^Pisaium 

3i 

44.59 

428.1 

4l4  438 

1    3  55.9 

-  8  48.3 

-0.4457 

^138 

4.2030 

418 

-61 

101  Piscium 

6 

4.59 

28.0 

14     3.0 

6    9.7 

-  6  38.4 

40.7532 

.5145 

i2004 

490 

4  4 

105  Pisciam 

6 

4.62 

27.5 

15  47.9 

8    9.2 

-  4  42.4 

-0.7793 

.5151 

.1981 

-  1 

-75 

3  Arietis 

6i 

4.63 

27.0 

16  48.8 

11  41.7 

-  1  16.2 

-1 .2061 

.5163 

.1935 

-32 

-73 

4  Arietis 

6 

4.63 

27.0 

16  21.7 

12  31.3 

-  0  28.1 

-0.5471 

.5166 

.1927 

4l2 

-66  J 

I  Arietis 

6 

44.64 

426.5 

4l7  14.0 

17  11.7 

4  4    4.0 

-0.6946 

.5162 

4.1  H6H 

4-8 

-70 

B.A.C.6:)3 

6 

4.64 

26.] 

17  40.7 

20  25.5 

4  7  11.9 

-0.521 1 

.5194 

.1824 

4l4 

-^\ 

15  Arietis 

6 

4^7 

25.6 

18  56.1 

23  53.9 

4l0  34.1 

-1.2784 

.5205 

.1776 

-44 

-71 

0  Arietis 

H 

4.68 

25.1 

19  20.9 

9   3  40.3 

-  9  46.5 

-1 .0844 

.5219 

.1722 

-23 

-71 

96  Arietis 

6 

4^ 

24.3 

19  19.4 

9  54.8 

'  3  43.3 

-G.0132 

.5242 

.1629 

441 

-32 

B.A.C.782 

64 

44^5 

424.4 

418  21.2 

11  24.2 

-  2  16.7 

41.3041 

.5247 

4.1605 

490 

455! 

u  Arietis 

51 

4.68 

23.5 

19  30.1 

15  43.1 

4  1  53.2 

40.7084 

.5264 

.1535 

490 

46 

47  Arietis 

6 

4.68 

22.4 

20  11.3 

23  23.8 

4  9  20.6 

41.0757 

.5293 

.1406 

490 

433 

e  Arietis 

4i 

4.70 

22.2 

20  51.7 

23  56.9 

4  9  52.6 

40.4065 

.5296 

.1396 

467 

-8 

66  Arietis 

6i 

4.72 

19.5 

22  23.5 

^14    0.0 

-  0  31.0 

40.4925 

.5339 

.1140 

4^ 

0 

7  Tauri,  muU, 

6 

44.76 

4186 

4^24    3.7 

16  49.4 

4  2  12.9 

-1.0488 

.5357 

4.1084 

-22 

-66 

9TaQri 

6 

4.72 

18.7 

22  48.9 

18    2.9 

4  3  24.1 

40.4678 

.5360 

.1061 

473 

-  1 

f  Pleiadum 
i  Pleiadum 

51 

4.74 

17.7 

23  54.7 

21  43.9 

4  6  57.9 

-0.3736 

.5373 

.0988 

491 

-45 

4 

4.73 

17.8 

23  44.2 

21  46.1 

4  7    0.0 

-0.1749 

.5373 

.0987 

432 

-34 

mPIeiadom 

7 

4.76 

17.6 

24  27.7 

21  53.3 

4  7    7.0 

-0.9729 

.5373 

.0986 

-16 

-66 

e  Pltiadum 

5 

44.74 

417.7 

424     5.5 

21  55.0 

4  7    8.6 

-0.5539 

.5374 

4.0984 

4ll 

-56 

c  Pleiadum 

5 

4.74 

17.6 

23  59.6 

22  12.7 

4  7  25,8 

-0.4163 

.6374 

.0980 

4l8 

-47 

<<PIeiadam 

5 

4.73 

17.7 

23  34.5 

22  27.4 

4  7  40.0 

40.0719 

.5375 

'  .0973 

446 

-20 

ff  Taari 

3 

4T2 

17.5 

23  44.1 

22  59.9 

4  8  11.4 

-0.0527 

.5377 

.0963 

4^ 

-27 

29  Pleiadum 

eh 

4.74 

17.4 

23  58.6 

23  28.4 

4  8  39.0 

-U5747 

.5879 

.0963 

496 

-36 

/Pleiadum 

4 

44.73 

417.4 

423  A\U 

23  47.4 

4  8  57.5 

40.0758 

.5379 

4.0947 

446 

-20 

A  Pleiadum 

51 

4.73 

17.4 

23  46.2 

23  48.0 

4  8  68.0 

-0.0167 

.5379 

.0947 

441 

-94 

36  Tauri 

6 

4.70 

16.1 

23  46.6 

4   6  54.9 

-8    9.1 

40.5993 

.5401 

.0802 

485 

4-9 

X^  Tauri 

51 

4.70 

13.8 

25  20.8 

15  20.6 

-  0    0.1 

-0.5415 

J>424 

.0623 

4ll 

-52 

r«  Tauri 

81 

44.70 

413.8 

425  20.7 

15  20.9 

4  0    0.2 

-0.5434 

.5424 

40623 

4ll 

-52 

62  Tauri 

6 

4.66 

14.2 

24     1.3 

16    1.8 

4  0  39.7 

40.96^ 

.5427 

.0608 

490 

433 

fi.A.C.1518 

6 

4.59 

10.9 

24  23.9 

5   6  50.5 

-  9    1.3 

41.2089 

.5457 

.0281 

490 

456 

/fc  Tauri 

51 

4.59 

10.2 

24  51.9 

7  41.6 

-  8  11.9 

40.7164 

.5458 

4.0263 

490 

421 

118  Tauri 

6 

44.47 

4  7.1 

425    3.1 

.21  50.5 

4  5  28.2 

40.6522 

.5477 

-.0058 

490 

420 

155  Tauri 

6 

4.46 

5.8 

25  49.7 

«  2  33.7 

4lO     1.8 

-0.2570 

.5481 

.0166 

487 

-30 

132  Tauri 

51 

4.37 

5.4 

24  316 

6  47i> 

-  9  53.0 

41.0857 

.5483 

.0963 

490 

446 

139  Tauri 

51 

44.38 

4  3.9 

425  56.3 

10  49.3 

-  5  69.6 

-0^916 

.5484 

-.0356 

4  8 

-64 
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KLKMENTt 

FOB  FAdLlTATOrO 

THE  PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  ANP  STABS  BT  THE  MOON. 

1 

October. 

Star's— 

At  Conjunction  in  R.  A. 

Limltinjt 
Parallels. 

Name. 

Mug. 
6 

Red'D 
187 

• 

BfroiD 

0.0. 

Apparent 
DeelWtion. 

WasblBcton 
lieaanine. 

H 

Y 

a/ 

f 

^*m. 

8n. 

5  Gerainoruin 

+4il7 

+  3!o 

+»4*'26;7 

d   h    n 
•  16  694 

b     m 
-  0    2.1 

+0.7843 

.5484 

-.0494 

^ 

42^ 

B.A.C.2154 

6) 

4.15 

+  0.3 

24  41.3 

7   4  43.9 

+11   18.4 

-0.2196 

.5477 

.0760 

429 

-34 

e  Geminorniii 

H 

4.12 

-  0.5 

25  14.9 

7  :I9.3 

-  9  62.2 

-1.0615 

.5474 

.0824 

-24 

-65 

B.A.C.2238 

6 

4.04 

0.9 

23  44.6 

11  22.1 

-  6  16.9 

+0.2592 

.5470 

.0905 

+58 

-  9 

a  Gemhioram 

6 

4.01 

2.0 

24  23.2 

16    5.4 

-  1  43i2 

-0.8902 

.5464 

.1006 

-10 

-66 

44Geminornro 

6i 

^.94 

-  1.7 

+22  49.0 

17  27.0 

-  0  24.4 

+0.6755 

.5462 

-.1035 

+90 

+11 

d  Gemiiioruin 

3i 

3.84 

2.9 

22  12.2 

8   0  14.5 

+  6    9.4 

+0.5871 

.5451 

.1178 

+83 

+  5 

68Geminon]^ 
63Geiiniiorum 

6 

3.86 

3.6 

23  10.5 

1  45.2 

+  7  37.0 

-0.6454 

.5449 

.1209 

+  6 

-64 

H 

3.79 

3.5 

21  41.4 

3  45.0 

+  9  33.9 

+0.7143 

.5445 

.1250 

+90 

+11 

85  Genii  noroiB 

6i 

3.57 

5.6 

20  12.0 

16  39.7 

-  1  58.4 

+0.5328 

.5423 

.1504 

+77 

-  2 

B.A.C.2683 

6 

+:i.50 

-6.1 

+19  10.9 

20  MJ 

+  2    7.6 

+0.9676 

.5416 

-.1582 

+90 

+23 

d}  Cancri 

6 

3.38 

7.5 

18  43.0 

9   5  35.1 

+10  31.3 

+4).0I74 

.5401 

.1739 

+43 

-31 

if  Coneri 

6 

3.33 

7.2 

17  26.5 

6  46.4 

+tl  40.3 

+1.1663 

.5399 

.1759 

+90 

+36 

^Caneri 

6 

3.30 

'8.1 

18  30.0 

9  26.6 

-  9  44.9 

-0.4343 

.5395 

.1816 

+18 

-57 

54  Caneri 

6i 

3.15 

8.6 

15  47.7 

18  37.6 

-  0  51.9 

+0.7000 

.5381 

.1955 

+90 

+  2 

o»  Cancri 

6 

43.12 

-  9.0 

+15  47.0 

21  33.0 

+  1  mM 

+0.1349 

.5378 

-.2000 

449 

-28 

0*  Caneri 

6 

3.J2 

9.1 

16    2.5 

21  42.3 

+  2    6.7 

-0.1689 

.5378 

.2001 

+32 

-44 

V*  Caoert 

6^ 

3.03 

9.9 

15  28.8 

lO  4  4&3 

+  8  53.1 

-1.0113 

.5371 

i2l02 

-15 

-76 

It*  Caneri 

6 

3.02 

10.1 

15  264 

6    4.0 

+10  12.1 

-1.2557 

.5370 

.2121 

-371-75  1 

f  Leonis 

6 

2.85 

10.3 

11  49.9 

14    3.0 

-6    4.4 

+0.7787 

.5364 

.2225 

+90 

+  4 

0  f  ioonis 

3i 

+2.78 

-10.5 

+10  26k3 

18  26.5 

-  I  49.4 

+1.2351 

.5963 

-J2277 

+90 

+36 

1H  Leon  is 

6 

2.79 

11.2 

12  21.8 

20  53.9 

+  0  33.2 

-i.:«856 

.5363 

.2305 

-45 

-78 

B.A.C.3345 

6 

2.78 

11.2 

11  59.1 

21  27.4 

+  1     5.6 

-1.0617 

.5363 

.2312 

-18 

-78 

B.  A.  C  3«R^ 

6 

2.68 

11.0 

9  30.1 

11    1  42.7 

+  5  12.5 

+0.5154 

.5363 

i»40 

+74 

-12 

B.A.C.3407 

6 

2.67 

11.0 

8  53i2 

2  31.0 

+  5  69.3 

+0.9607 

.5363 

.2366 

+90 

+13 

w  Leonis 

5 

+2.65 

-11.2 

+  8  37.2 

3  dOB 

+  6  57.1 

+0.9988 

.5364 

-.2375 

+90 

+16 

B.A.C.%29 

6 

2.56 

11.8 

7    2.2 

13  10.4 

-  7  42.0 

+0.2897 

.5371 

.2463 

458 

-25 

43  Leonis 

6 

2.54 

12.0 

7    9.2 

14  20.5 

-  6  34.2 

*0.122b 

.5373 

.2473 

+35 

-46 

34  Sextantis 

6 

2.43 

12.3 

4  12.7 

23  38^ 

+  2  25.4 

+0.5500 

.5387 

.2536 

+76 

-12 

358ezt.,m«K. 

6 

2.44 

12.6 

5  22.7 

23  57.9 

+  2  44.4 

-0.7204 

.5388 

.2538 

+  4 

-84 

36  Sextantis 

6 

+2.41 

-12.2 

8    7.2 

19  0  50J2 

+  3  35.0 

+1.3552 

.5390 

-.2543 

+90 

+47 

^Leonis 

6 

2.33 

13.0 

2  36.5 

II     3iS 

-10  32.1 

-0.7516 

.5415 

.2590 

+  2 

-82 

p^  Leonis 

5 

2.30 

12.9 

+  0  35.1 

14  14.1 

-7  27.5 

+0.4661 

.5425 

.2599 

+70 

-17 

VSRVS 

-  1  50.6 

22    6.0 

+  0    8.7 

+.08640 

.5279 

.2724 

+88 

+  8 

B.  AC.  4923 

6 

+2.37 

-13.6 

-90  62.2 

19 12  52.8 

+11  43.9 

-0.1777 

•5078 

-.1584 

+19 

-52 

B.A.C.5023 

6 

2.45 

13.2 

21  57.3 

20    6S 

-  5  20.1 

-0.1910 

.6015 

.1400 

+17 

-50 

42LilmB 

5i 

2.57 

12.6 

23  25.6 

17   5    3.1 

+  3  14.1 

+0.1160 

.6050 

.1153 

+31 

-35 

B.  A.  C.  5197 

6 

2.60 

12.5 

24  20.2 

7    6.4 

+  5  12.2 

+0.7834 

.6057 

.1095 

+66 

+  3 

A*  Seorp.,  muti* 

5 

+2.67 

-12.6 

-24  68.1 

9  58.9 

+  7  57.5 

+1.1031 

.6066 

-.1012 

465 

+28 

B.A.C.d253 

6 

2.66 

12.4 

24  10.4 

10    6.1 

+  8    4.4 

+0.3079 

.6066 

.1009 

+40 

-24 

B.  AC.  5254 

6 

2.65 

12.2 

23  37.2 

10    7.5 

+  8    5.7 

-0.2416 

.6066 

.1006 

+11 

-56 

B.A.C.52S5 

6 

2.68 

12.5 

25    3.2 

10  12.1 

+  8  10.1 

+1.16G6 

.6066 

.1006 

+65 

+84 

SScorpii 
B.A.C.5286 

6 

+2.68 

-12.4 

-24  53.3 

10  22.3 

+  8  19.9 

+OiM^ 

.6067 

-.1000 

+65 

+18 

6i 

2.69 

I2ii 

24  29.6 

11  90^ 

+  9  43.9 

+0.4525 

.6070 

.0956 

+48 

-16 

B.A.C.5335 

61 

2.70 

11.6 

23  17.0 

14  38.3 

-11  33.2 

-0.9991 

.6076 

.0873 

-34 

-90 

B.A.C.5354 

eh 

2.71 

115 

23  22.3 

15  36.5 

-10  39.2 

-0.9947 

.6078 

.0846 

-34 

-90 

19  Seorpii 

6 

+2.78 

-11.0 

-23  52.7 

19  59.4 

-6  27.4 

-0.8366 

.6085 

-.0713 

-25 

-90 

o  Seorpii 

H 

2.81 

11.2 

25  18.2 

20  10.1 

-  6  17.1 

+0.56^3 

.6085 

.0707 

+54 

-10 

aSeoro.yfimJI. 

H 

2M 

11.0 

26    9.9 

23  10J6 

-  3  24.0 

+1.2167 

.6088 

.0615 

+64 

+42 

22  Seorpii 

5 

+2.84 

-10.7 

-24  51.0 

23  30.0 

-  3    5.7 

-0.1060 

-.0606 

+14 

-48 
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ELEMENTS 

\  FOR  rACILITATING 

THE  PREDICTION 

OP  0C0ULTATI0N8  OF 

( 

PLANETS  AND  STARS  BY  THE  MOON. 

October. 

Stab's— 

At  Conjunction  in  B.  A. 

Panllela. 

Name. 

Mag. 

6 
6 

6 
6 

Bed'D 
187 

Bfron 
9.0. 

Ai 

Apparent 
DeeflnatloiL 

Washington 
Mean  l?me. 

Hour  Angle 

H 

Y 

a/ 

y" 

N*n. 

8*D. 

o 

-39 
-90 
-90 
-78 
-90 

1 

,  25  Scorpii 
1  18  Ophiuchi 
B.A.G.564] 
fi.  A.  C.  5709 
26  Ophiachi 

^2M 
2.94 

2.96 
3.02 
3.02 

-  9.8 
9.4 
9.2 

8.H 
8.8 

-25  18.7 
24  25.7 
24  37.6 
24  54.7 
24  48.3 

d    h '  m 
18   5  37.5 

6  42.3 

7  17.9 
10  28.1 
10  32.3 

h     m 
+  2  46.2 

+  3  48.2 

+  4  22.3 

+  7  24.5 

+  7  28.5 

+0.0400 
-0.8818 
-0.7074 
-0.5243 
-0.6313 

.6087 
.6085 
.6085 
.6080 
.6080 

-.0415 
.0384 
.0366 
.0266 
.0263 

+2§ 
-30 
-20 
-11 
-17 

Ai  Ophiuchi 
A*  Ophiuchi 
38  Ophiachi 
6  Opniuchi 
B.  A.  G.  5909 

5i 

6 

6i 

3i 

6i 

4^.13 
3.13 
3.14 
3.13 
3.21 

-  8.3 
8.3 
8.1 
7.3 
7.1 

-26  25.5 
26  25.4 
26  29.7 
24  52.7 

-26  10.6 

16    9.4 
16    9.6 
16  59.1 
18  38.1 
22  13.9 

-11     8.7 
-II     8.4 
-10  21.1 

-  8  46.2 

-  5  19.5 

+0.8849 
+0.6839 
+0.9491 
-0.6728 
+0.6413 

.6066 
.6066 
.6064 
.6059 
.6045 

-.0090 

.0090 

.0065 

-.0013 

+.0097 

+64 
+64 
+64 
-21 
+56 

♦11 
+11 
+16 
-90 
-  5 

63  Ophiuchi 
,  7  Sagittarii 
9  Sagittarii 
BAG.  6217 
■  X  Sagittarii 

61 
6 

H 
6i 
3 

43.31 
3.35 
3.37 
3.47 
3.52 

-  6.0 
4.1 
3.9 
2.9 
2.5 

-24  51.8 
24  16.9 
24  21.7 

24  58.3 

25  29.3 

19  6  57.8 

9  59.3 

10  22.6 

17    8.2 

19  37.1 

+  3    2.7 
+  5  56.7 
+  6  19.0 
-II   11.8 

-  8  49.0 

-0.4776 
-0.9432 
-0.8439 
+0.1444 
+0.83r3 

.6004 
.5988 
.5986 
.5943 
.5927 

+.0358 
.0446 
.0457 
.0649 
.0718 

-  7 
-34 

-27 
+28 
+65 

-75 
-90 
-90 
-33 
+  7 

24  Sagittarii 
B.A.G.6343 
26  Sagittarii 
B.A.G.6:i69 
yi  Sagittarii 

6 
6 
6 
6 
5 

43.52 
3.53 
3.55 
3.60 
3.58 

-  1.6 
1.0 
0.9 

-  1.1 
+  0.5 

-24    7.3 
23  36.4 
23  56.7 
25    8.1 
22  53.5 

21  57.1 

23  46.3 

90   1     4.8 

2  13.6 
5  58.8 

-6  34.7 

-  4  49.8 

-  3  34.4 

-  2  28.4 
+  1     8.0 

-0.3722 
-0.7473 
-0.2941 
+1.0170 
-0.91 12 

.5910 
.5897 

.5879 
.5849 

+  0781 
.0829 
.0863 
.0895 
.0991 

+  2 
-18 
+  7 
+65 
-26 

-65 
-90 
-60 
+21 ! 
-90 

i;<  Sagittarii 
'  B.  A.  C.  6448 
B.A.C.6485 
B.A.C.6524 
B.A.G.6561 

5 
.6 
6i 
64 
6 

+3.58 
3.61 
3.62 
3.65 
3.66 

+  0.5 
0.6 
1.3 

1.8 
2.6 

-22  49.2 
23  19.5 
22  51.7 
22  40.9 
21  51.4 

6  21.2 

6  42.5 

8  57.9 

11     7.4 

13  22.2 

+  1  29J> 
+  1  49.9 
+  4    0.1 
+  6    4.7 
+  8  USi 

-0.9473 
-0.3983 
-0.6350 
-0.5855 
-1.1719 

.5846 
.5844 
.5825 
.5807 
.5789 

+.1001 
.1009 
.1067 
.1121 
.1173 

-29 
+  3 
-  9 
-6 
-46 

-90 
-67 
-89 
-83 

-90l 

1 

B.A.G.6607 
50  Sagittarii 
B.A.C.6671 
/Sagittarii 
o  Gapricorni 

6 
6 
6 
5 
5i 

+3.72 
3.73 
3.75 
3.79 
3.93 

+  3.1 
3.6 
4.3 
6.2 
9.4 

-22  37.6 
22    0.8 
21  33.7 
20    2.9 
19  29.5 

16  42.0 

19  3.6 

20  58.1 
91    3  31.1 

17  53.4 

+11  26.5 
-10  17.3 
-  8  27.1 
-2    8.6 
+11  43.0 

+0.0182 
-0.3089 
^.5213 
-1.1550 
+0.5919 

.5761 
.5740 
.5724 
.5719 
.5540 

+.1249 
.1302 
.1345 
.1483 
.1747 

+27 
+10 
0 
-39 
+66 

-40  j 
-61 1 

-77] 
-90 
-  9 

n  Gapricorni 
p  Capri ,  mult, 
B.A.C.7043 
B.  A.C.7053 

5 
5 

ah 

+3.94 
3.94 
3.93 
3.96 

+10.4 
10.7 
10.8 
10.6 

-18  36.2 
18  12.6 

17  49.8 

18  58.8 

21  27.2 

22  9.3 
22  12.9 
22  35.9 

-  8  60.7 

-  8  10.0 
-8    6.6 

-  7  44.3 

+0.3009 
+0.0171 
-0.3677 
+0.9018 

.5509 
.5503 
.5502 
.5499 

+.1806 
.1817 
.1816 
.1823 

+49 
+33 
+13 
+71 

-25 
-41 
-63 
+  9 

0  Capri.,  mult. 
B.A.G.7097 
V  Gapricorni 
B.A.G.7145 

H 
6 
51 
6i 

+3.96 
3.94 
4.00 
3.95 

+10.5 
11.7 
11.6 
12.3 

-18  58.7 
16  56.3 
18  33.6 
16  33.0 

22  36.4 

99    1  11.9 

3  14.1 

3  30.0 

-  7  4^B 

-  5  13.7 

-  3  15.5 

-  3    0.2 

+0.9010 
-0.7506 
+1.3271 
-0.7235 

.5499 
J>477 
.5460 
.5458 

+.1823 
.1861 
.1893 
.1896 

♦71 

-  7 
+72 

-  5 

♦  9 
-90 
♦52 

-90 

B  A.  G  7263 
18  Aquarii 
e*  Gapricorni 
X  Gapricorni 

6 
6 
6 

54 

+4.02 
4.06 
4.08 
4.12 

+13.9 
17.1 
20.0 
19.5 

-16  29.6 

13  23.4 

9  49.7 

11  55.1 

11  26.6 

99   0  10.1 

11     6.7 

11  12.8 

+  4  40.5 
-  7    0.5 
+  3  35.6 
+  3  41.5 

+0.7660 
+0.1442 
-1.2320 
+1.0127 

.5393 
.5300 
.5230 
.5229 

+iS004 
.2146 
i^243 
J2244 

+70 
+45 
-35 

+78 

0 
-34 
-90 
+15 

B.A.G.7620 
0  Aquarii 
p  Aquarii 
K  Aquarii 

6 
41 
51 
5 

+4.12 
4.18 
4.19 
4i20 

+20.3 
22.6 
22.7 
24.9 

-10  52.4 
8  22.7 
8  25.3 
4  50.7 

14  46.7 

94  2  39.2 

4  24.0 

13  36.1 

+  7    8.9 

-  5  19.9 

-  3  38.2 
+  5  17.7 

+0.7072 
+0.7870 
+1.2434 
-0.4180 

.5209 
.5149 
.5141 
.5103 

+.2270 
.2340 
.2348 
iW83 

♦79 
+72 
+82 
+19 

-  4 

0 
+33 
-67 

,  B.A.C.8I52 
ffPiflcium 
OPiscium 
]5Pi8ciuin 

1 

61 
41 
6 
61 

+4.32 
4.33 
4.33 

+4.37 

+28.1 
28.4 
28.4 

+28.6 

-  0  22.0 

+  0  36.1 

0  28.0 

+  0  39.2 

9  A  13  59.9 

15  50.1 

16  0.3 
20  27.1 

+  4  59.6 
+  6  46.7 
+  6  56.7 
+11   15.9 

+0.6063 
-0.0018 
+0.186^ 
+1.0532 

.5044 
.5041 
.5040 
.5037 

+.2409 
.2408 
.2407 

+.2400 

+«1 
+42 
+52 
+90 

-10 

-42 

-32 

;+17 

1 
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EliEMENTfi 

FOB  FAOn.TTATlNG  THE  PREDICTION 

OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

October. 

Star's— 

J 

It  CoNjUNcnoN  »  B. 

A. 

Limiting 
Parallels. 

"Name, 

Mag. 

6 

Red'ns  from 
1870.0. 

Apparent 

DeollDMlOD. 

Washington 
Mean  Tune. 

Hour  Angle 

H 

Y 

0/ 

y" 

N'n. 

o 
+60 

S'n. 
-2S 

]6Pi8cium 

^36 

+2^:7 

+  f  26.3 

d    h    m 
95  20  57.0 

h     m 
+11  45.0 

+0.3169 

.5036 

+.2400 

19  Piscium 

6 

4.40 

29.4 

2  49.4 

96   2  21 .0 

-  7     0.1 

+0.1012 

.5035 

.2387 

+47 

-36 

36  Piscium 

6 

4.48 

30.6 

7  34.6 

18  :^.5 

+  8  50.0 

-1 .2546 

.5046 

.2325 

-34 

-83: 

'  c2  Piscium 

5i 

4.50 

30.6 

7  31.6 

20  48.6 

+10  56.5 

-0.6969 

.5048 

.2313 

+  5 

-82 

!  43  Piscium 

6 

4.53 

30.5 

7     1.8 

23  33.1 

-10  23.7 

+0.4790 

.5052 

.2297 

+71 

-15 

75  Piscium 

6 

+4.70 

+30.6 

+12  19.0 

97  21  19.2 

+10  45.1 

-0.4t)90 

.5099 

+.2135 

+15 

-67 

If  Piscium 

H 

4.81 

29.9 

14  43.8 

9810  21.3 

-  0  35.1 

-0.4653 

.5140 

.2007 

+17 

-63 

101  Piscium 

6 

4.82 

29.7 

14    3.0 

12  35.4 

+  1  34.7 

+0.7313 

.5147 

.1980 

+90 

+  3 

105  Piscium 

6 

4.85 

295 

15  48.0 

14  35.3 

+  3  31.1 

-0.8098 

.5154 

.1957 

-  3 

-75 

3  Arietis 

61 

4.88 

29.3 

16  48.8 

18    8.1 

+  6  57.6 

-1.2468 

.5166 

.1914 

-37 

-74 

4  Arietis 

6 

+4.88 

+29.:* 

+16  21.7 

18  58.7 

+  7  45.9 

-0.5879 

.5169 

+.19('4 

+10 

-69 

t  Arietis 

6 

4.93 

28.7 

17  14.0 

23  38.6 

-11  41.7 

-0.6771 

.5186 

.1846 

+  5 

-72 

B  A.C.639 

6 

4.96 

28.4 

17  40.7 

99   2  52.7 

-  8  334 

-0.5812 

.5199 

.1803 

+10 

-67 

6  Arietis 

H 

5.04 

27.4 

19  20.9 

10    7.7 

-  1  31.5 

-1.1631 

.5229 

.1701 

-30 

-71 

26  Arietis 

6 

5  07 

26.5 

19  19.5 

16  22.3 

+  4  31.7 

-0.1039 

.5255 

.1608 

+36 

-37 

B.A.C.783 

6i 

+5.06 

+26.4 

+18  2lSi 

9917  51.6 

+  5  58.3 

+1.2123 

.5961 

+.1585 

+90 

+42 

fi  Arietis 

5i 

5.10 

25.7 

19  30.1 

22  10.4 

+10    9.1 

+0.6059 

.5279 

.1516 

+84 

+  2 

47  Arietis 

6 

5.15 

24.5 

20  11.3 

SO   5  50.8 

-  6  25.0 

+0.9570 

.5310 

.1387 

+90 

+25 

e  Arietis 

H 

5.17 

24.4 

20  51.7 

6  23.9 

-  5  52.9 

+0.2855 

.5312 

.1379 

+59 

-14 

66  Arietis 

Gh 

5.27 

21.5 

22  23.5 

20  26.1 

+  7  42.5 

+0.3431 

.5365 

.1122 

+63 

-  8 

7TBuri,m«^. 

6 

+5.33 

+20.8 

+24     3.8 

23  15.3 

+10  26.3 

-1.2061 

.5376 

+.1068 

-39 

-66 

9Tauri 

6 

5.29 

20.7 

22  48.9 

81    0  28.7 

+11  37.4 
-  8  48.9 

+0.3104 

.5380 

.1045 

+61 

-  9 

g  Pleiadum 
0  Pleiad  um 

5i 

5.33 

19.7 

23  54.8 

4    9.6 

-0.5395 

.5392 

.0972 

+11 

-55 

4 

5.33 

19.7 

23  44.2 

4  118 

-  8  46.8 

-O.3403 

.5392 

.0972 

+23 

-43 

m  Pleiadum 

7 

5.35 

19.6 

24  27.8 

4  19.0 

-  8  39.7 

-l.ia53 

.5393 

.0968 

-31 

-66 

e  Pleiadum 

5 

+5.34 

+19.6 

+24    5.5 

4  20.7 

-  8  38.1 

-0.7201 

.5393 

+.0968 

+  1 

-66 

e  Pleiaduiki 

5 

5.34 

19.5 

2:)  59.6 

4  38.3 

-  8  21.1 

-0.5830 

.5394 

.0962 

+  9 

-58! 

d  Pleiadum 

5 

5.32 

19.6 

23  34.5 

4  53.1 

-  8    6.8 

-0.0945 

.5395 

.0958 

+36 

-25) 

vTauri 

3 

5.32 

19.5 

23  44.1 

5  25.6 

-  7  35.4 

-0.2202 

.5397 

.0946 

+29 

-36 

39  Pleiadum 

6i 

+5.34 

+19.4 

+23  58.6 

5  54.0 

-  7    7.9 

-0:4444 

.5398 

+.0938 

+17 

-49 

/Pleiadum 

4 

5.33 

19.3 

23  41.2 

6  13.0 

-  6  49.5 

-0.0930 

.5399 

.0930 

+36 

-28 

h  Pleiadum 

5i 

5.33 

19.3 

23  46.2 

6  13.6 

-  6  48.9 

-0.1849 

.5399 

.0930 

+:ii 

-34 

33  Tauri 

• 

6 

5.31 

18.6 

22  49.7 

9  56.8 

-  3  13.0 

+1.1954 

.5411 

.0855 

+90 

+50 

36  Tauri 

6 

+f>.35 

+17.6 

+23  46.6 

13  20.2 

+  0    3.7 

+0.4180 

.5420 

+.0785 

+69 

0 

X^  Tauri 

H 

5.40 

15.3 

25  20.8 

21  46.1 

+  8  12.9 

-0.7391 

.5442 

.0607 

-  1 

-65 

y«  Tauri 

8i 

5.40 

15.3 

25  20.9 

21  46.3 

+  8  13.1 

-0.7410 

.5442 

.0607 

-  1 

-65 

6 

+5.36 

+15.5 

+24     1.3 

22  27.3 

+  8  52.7 

+0.7731 

.5444 

+.0592 

+90 

+21 

m 

Norember 

• 

- 

B.A.C.1518 

6 

+5.34 

+1J.7 

+24  23-9 

1  13  17.3 

-  0  47.1 

+0.9917 

.5470 

+.0267 

+90 

+38 

k  Tauri 

5i 

5.36 

11.4 

24  51.9 

14    8.5 

+  0    2.5 

+0.4963 

.5472 

+.0247 

+76 

+  9 

118  Tauri 

6 

5J29 

7.6 

25    3.1 

9   4  20.8 

-10  13.7 

+0.4126 

.5480 

-.0073 

+69 

+  6 

125  Tauri 

6 

5.29 

5.9 

25  49.7 

9    5.6 

-  5  38.8 

-0.5069 

.5480 

.0179 

+13 

-46! 

132  Tauri 

5i 

5.22 

5.0 

24  31.6 

13  21.4 

-  1  31.7 

+0.8371 

.5480 

.0275 

+90 

+28 

139  Tauri 

5i 

+5.24 

+  3.6 

+25  56.3 

17  25.0 

+  2  23.7 

-0.8533 

.5479 

-.0368 

-  9 

-64 

5  Geminorum 

6 

5.13 

+  2.2 

24  26.7 

23  38.4 

+  8  24.5 

+0.52:30 

.5473 

.0506 

+77 

+  8, 

B.A.G.2154 

^ 

5.04 

-  1.0 

24  41.3 

911  31.1 

-  4    6.8 

-0.4986 

.5452 

.0765 

+13 

-51 

B.A.C.3238 

6 

4.94 

2.4 

23  44.6 

18  14.9 

+  2  2:15 

-0  0222 

.5438 

.0907. 

+40 

-24 

ci»  Geminorum 

6 

+4.91 

-  3.9 

+24  23.1 

-    _».. ,    ... 

23    2.7 

+  7     1.7 

-1.1847 

.5428 

-.1007 

-36 

-66 

AAA. 


OCCUIiTATIONS,  1879. 


ELEMENTS 

FOB  FACILn'ATING 

THE  FBEDICTIOH 

OF  OCCfHiTATIONS  OF 

PTiANETS  AND  STAB8  BY  THE  MOOK. 

NavDmber 

t 

Star'0-. 

AT  Conjunction  in  R.  A. 

LimitiDg 
Parallels. 

Kavie. 

Mag, 

H 

6 

5i 

Bed'D 

sfrom 
9.0. 

Apparant 

DocUnation. 

Washington 
Meantime. 

Hoar  Angle 

H 

Y 

«/ 

U" 

Vtt. 

0 
4«7 

46O 

-14 

469 

456 

8'u. 

0 

-  4 
-10 
-67 

-  5 
-17 

44  Geiniiloruin 
AGem.,mtiU. 
58  Geminorum 
63Gem.,mac2t. 
85  Geminorum 

•►4'84 
4.74 
4.75 
4.68 

4.48 

-  3:7 

5.3 
6.0 
6.0 
8.5 

422  49.0 
22  12.1 
2;)  10.5 
21  41.4 
20  12.0 

d    h    m 

4  0  3&6 

7  20.4 

8  52.7 
10  54.8 

5  0    6.2 

h    m 
4  8  21.8 

-  8  57.2 

-  7  27.9 

-  5  29.6 
4  7  15.8 

40.3928 
40.2993 
-0.9453 
40.4258 
40.2376 

.5425 
.5410 
.5406 
.5401 
.5368 

-.1036 
.1175 
.1205 
.1244 
.1490 

B.A.C.a683 
d^  Cancri 
d^  Cancri 
6  Cancri 
54  Cancri 

6 
6 
6 
6 

(4 

+4.41 
4.26 
4.21 
4.21 

4.02 

-  9.2 
10.8 
10.6 
11.5 
12.4 

4-19  10.9 
18  43.0 

17  26.4 

18  29.9 
15  47.7 

4  26^7 

13  21.0 

14  34.1 
17  18.6 

«   2  45.2 

4ll  27.9 

-  3  55.1 

-  2  44.4 

-  0    5.1 
4  9    3.4 

40.6764 
-0.2857 
40.8772 
-0.7430 
40.4078 

.5357 
.5335 
.5332 
.5325 
.5306 

-.1567 
.1716 
.1736 
.1779 
.1923 

4^0 

426 

♦90 

0 

4«6 

[ 

40 

-48 
4l5 
-71 
-13 

0^  Cancri 
0'^  Cancri 
w^  Cancri 
^Leonis 
0  Leonis 

6 
6 

H 
6 

H 

■f3.98 
3i)B 
3.86 
3j66 
3.57 

-13.0 
13.0 
14.0 
14.4 
14.7 

4l5  46.9 
16    2.5 
15  28.7 
11  49.8 
10  26.3 

5  45.7 
5  55.3 

13  ao 

22  46.1 

7   3  18.0 

4-11  58i2 
-11  52.5 
-  4  53.4 
4  4  26.5 
4  8  49.9 

-0.1640 
-0.4717 
-1.3222 

40.4984 
40.9654 

.5301 
.5301 
.5289 
.5278 
.5276 

-.1965 
.1968 
.2064 
.2181 
.2229 

433 
4I6 
-47 
473 

♦90 

-44 
-62 
-76 
-12 

4l5 

B.A.C.3345   ' 
B.A.C.33U8 
B.  A.  C.  3407 
ir  Leonis 
B.A.C.3539 

a 

6 
6 
5 
6 

43.56 
3.48 
3.46 
3.44 
3.30 

-15.6 
152 
15.2 
15.3 
16.0 

4II  59.0 
9  30.1 
8  53.2 
8  37.2 
7    2.1 

6  24.7 

10  48.1 

11  37.9 

12  39.7 
22  37.7 

4-11  50.8 
-  7  54.1 
-7    5.8 
-6    6.0 
4  3  33.3 

-1.3580 
40.2431 
40.6958 
4O.7353 
40.0254 

.6275 
.5274 
.6275 
.5275 
.5282 

-.2294 
.2307 
.2316 
.2325 
.2410 

-51 
455 
490 
490 
443 

-78 
-27 

-  8 

-  1 
-39 

43  Leonis 

34  Sextantis 

35  Sext.,  muU. 

36  Sextantis 
p^  Leonis 

6 
6 
6 
6 
6 

+3.30 
3.15 
3.15 
3.12 

3.00 

-16.1 
16.2 
16.6 
16.1 
16.8 

4  7    9.1 

4  12.6 

5  22.7 
3    7.2 
2  36.4 

23  50.0 

8   9  25.2 

9  45.3 

10  39.2 

21  10.1 

4  4  43.4 

-  9  59.6 

-  9  40.2 

-  8  48.0 
4  1  22.8 

-0.3870 
40.3108 
-0.9767 
41.1288 
-0.9863 

.5284 
.5304 
.5:104 
.5306 
.5^5 

-.2419 
.2484 
.2485 
.2488 
.2532 

422 

459 

^^12 

490 

-12 

•4)3 
-25 

-ti5 
424 

-88 

p^  Leonis 
6  Leonis 
B.  A.  C.  4006 
B.A.C.4y01 
^Virginis 

5 
5 
6 
6 
6 

+2i)5 
2.85 
2.75 
2.62 
2.60 

-16.4 
16.1 
16.1 
16.1 
16.1 

4  0  35.0 

-  2  20.4 

4  39.9 

8    0.6 

8  47.3 

9   0  26.3 

8  18.2 

18    0.4 

10  10  48.8 

13  24.1 

4  4  32.7 
-11  50.7 

-  2  27.6 
-10  13.3 

-  7  43.4 

40.2539 
41.2238 
41.0907 
40.1910 
40.3245 

.5347 
.5378 
.5427 
.5532 
.5551 

-.2542 
.2556 
.2553 
i2495 
.2479 

406 

48» 

486 
450 

458 

-28 
♦31 
420 
-31 
-24 

B.A.C.431» 

69Virginis 
75Virginis 
A<  Ophiuchi 

6^ 
6 

42.56 
2.50 
250 
2.95 

-167 

15.6 

15.1 

7.1 

-  9  41.0 
15  21.1 
14  44.7 
26  25.5 

21     7.4 
11 12  26.4 

14  41.1 
15    1  59.3 

-  0  16.3 

-  9  30.7 

-  7  21.0 
4  0  29.3 

-0.6763 
4I.I8II 
40.2465 
4I  .0297 

.5608 
.5732 
.5750 
.6176 

-iM20 
.2249 
.2219 
.0072 

4  3 
♦76 
449 
464 

-89 
429 
-28 
•423 

A«  Ophiuchi 

38  Ophiuchi 

39  0phiu.,nm^. 
0  Ophiuchi 

6 
6 

H 

42.95 
2.96 
2.94 
2.95 

-  7.1 

7.0 
6.6 
6.3 

-26  25.4 
26  29.8 
24     9.3 
24  52.7 

1  59.5 

2  47.5 
2  58.1 
4  23.3 

4  0  29.5 
4  1  15.4 
4  1  25.5 
4  2  47.1 

4l.02b7 
41.0950 
-1.2086 
-0.4995 

.6176 
6174 
.6174 
.6170 

-.0072 

.0046 

-.0039 

4.0006 

464 
♦64 

-58 
-12 

♦23 
429 
-90 
-76 

B.A.C.5909 
63  Ophiuchi 
4  Sagittarii 
7  Bagittarii 

64 

5 
6 

43.02 
3.07 
3.06 
3.12 

-6.0 
4.0 
3.5 
3.3 

-26  10.6 
24  51.8 
23  48.2 
2i  16.9 

7  52.4 

16  19.1 

18  8.0 

19  14.7 

46    6.8 

-  9  48.1 

-  8    3.9 

-  7    0.0 

40.8007 
-0.2844 
-1.2595 
-0.7367 

.6159 

.6121 

.6111 

^   .6M»5 

4.0117 
.0384 
.04:{9 
.0472 

464 

43 

-62 
-91 

4051 

-90! 
-90 

9  Sagittarii 
B.  A.  C.  6161 
B.A.C.6t)17 

A  Sagittarii 

6 

3 

43.10 
3.10 
3.17 
3.21 

-  3.2 
2.6 
2.1 
1.7 

'-24  21.7 

23  43.5 

24  58.3 

25  29.3 

10  37.2 

22  31.8 

16   2    9.1 

4  33.0 

-6  38.4 

-  3  61.3 

-  0  23.1 
4  1  54.7 

-0.6386 
-1.1I8D 
40.3452 
41.0306 

.61#2 
.6083 
.6059 
.6041 

4.0484 
.0572 

.0678 
.0748 

-15 
465 

-90, 
-90 
-29 
422 

24  Sagittarii 
B.A.C.(J343 
96  Sagittarii 
B.A.C.G3G9 

6 
6 
6 
5 

43i}l 

3.20 

3i23 

43.«7 

-  1.0 
0.3 
0.2 

-0.4 

-34    7.2 
23  36.4 
23  56.7 

-25    8.1 

6  48.0 

8  33.7 

9  49.5 
10  56.0 

44    4.3 
4  5  45.4 
4  6  68i2 
48    1^ 

-0.1548 
-0.5207 
-0.0780 
41.2176 

.6025 
.6011 
•6002 

Mm 

4.0810 
.0861 
.0808 

4.0(KI7 

4i:« 

-  5 

4l« 
466 

-61 

77 

-46 

i 
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ELEMENTS  FOB  FACILTTATIKO  THE   PREDICTION 

OF  OOCUIiTATIOirS  OF 

PLABTETS  AND  STABS  BT  THK  MOON. 

Noyember 

• 

Stah»^ 

At  CoNJUNcnoH  im  B.  A. 

Limitinff 
PanUeki 

Name. 

MMg. 

5 

Bed'n 
187 

BtrotD 
9.0. 

A6 

Appaient 
De«Uiiation. 

WasUngtoB 
MeanlSnie. 

Hour  Angle 

H 

Y 

x' 

y" 

TSTn. 

S*n. 

v^  SafpitUirH 

+a!25 

+  u 

-2^  53.5 

c1     h    m 
16  14  33.5 

b    m 
+11  30.5 

-0.6724 

.5962 

+.1023 

o 

-12 

o 

-90 

V*  Sagittaiii 

5 

3.*.i5 

1.1 

22  49.2 

14  55.2 

+11  51.3 

-0.7069 

.5959 

.1034 

-14 

-90 

B.A.C.644d 

6 

3ii7 

1.0 

23  19.4 

15  \ryJ6 

-11  48.8 

-0.1667 

.5956 

.1042 

+15 

-51 

B.  A.  0.6485 

64 

3JM 

1.6 

22  51.7 

]7  264> 

-  9  43.4 

-0.1965 

.5938 

.1099 

+  4 

-67 

0  Sagittarii 

4 

3.5i7 

2.1 

21  55.0 

18  39it 

-  8  33.9 

-li2123 

.5927 

.1129 

-50 

-90 

B.  A.  0.65^ 

6i 

■^3.30 

4  2.1 

-22  40.8 

19  31.8 

-  7  43.1 

-0.3445 

.5919 

+.1152 

+  7 

-63 

B.  AC.  6561 

6 

3.:K) 

2M 

21  51  4 

21  42.1 

-  5  38.1 

-0.9181 

.5900 

.1205 

-25 

-90 

B.A.C.6607 

6 

3.36 

3.1 

22  37.6 

IT    0  55.2 

-  2  32.6 

40.2566 

.5867 

.1283 

+40 

-27 

50  Sagittini 

6 

3.37 

3.7 

22    0.8 

3  12.1 

-  a  21.0 

-0.0622 

.5846 

.1335 

+23 

-45 

B.A.C.667I 

6 

3.37 

4J2 

21  33.7 

5    3i) 

4  1  25.6 

-0.2686 

.5826 

.1376 

+13 

-58 

/Sagittarii 

5 

^.39 

4  6.1 

-20    2.9 

11  23.3 

4  7  31.3 

-0.8845 

.5766 

+.1514 

-19 

-90 

57  Sagittarii 

H 

3.40 

6.8 

19  20.9 

13  48J> 

4  9  51.1 

-1.2241 

.5742 

.156:) 

-46 

-90 

<r  Capri  corn  1 

'A 

3^ 

8.8 

19  29.5 

18    1  19.4 

-  3    3.4 

40J;i494 

^26 

.1779 

+71 

+  6 

frCaprieorni 

5 

3^ 

9.8 

18  36.3 

4  47.1 

4  0  16.9 

40.5657 

.5592 

.1835 

+65 

-11 

p  Capri  1  muU, 

5 

3.54 

io.p 

18  12.6 

5  28.1 

4  0  56.4 

40.2864 

.5586 

.1846 

448 

-26 

B.A.C.7043 

6i 

+3^3 

410.1 

-17  49.8 

6  31.6 

+  0  59.8 

-0.0924 

.5585 

+.1848 

428 

-47 

B.  A.C.7053 

H 

3.57 

122 

18  58.9 

5  53.9 

+  1  21.3 

+1.1585 

.5582 

.1852 

471 

429 

0  Capri.,  mult. 

51 

3.57 

12.2 

18.  58.7 

5  54.4 

+  1  21.8 

+1.1577 

J>589 

.1852 

471 

429 

B.A.C.7097 

6 

3.54 

11.0 

16  56.3 

8  25.6 

+  3  47.7 

-0.4679 

.5556 

.1893 

+  » 

-71 

B.A.C.7I45 

61 

3.56 

11.6 

16  33.1 

10  40.1 

+  5  57.5 

-0.4397 

.5536 

.1925 

+11 

-69 

B  A.  C  7963 

6 

■h)j63 

412.9 

-16  29.6 

18  24.5 

-10  34.0 

+1.0337 

.5464 

+.2029 

+74 

+18 

9  Aquarii 

6 

3.59 

14.0 

13  59.9 

ao    2.7 

-  8  59.1 

-1.2207 

.5448 

JSXi60 

-38 

^90 

18  Aquarii 

6 

3.68 

16.0 

13  23.5 

19  6  50.8 

+  1  27.8 

+0.4242 

.5355 

J2166 

461 

-19 

c*  Capricorn  i 

H 

3.70 

18.7 

9  37.9 

16  57.6 

+11  15.2 

-1.28:^2 

.5276 

J2251 

-41 

-90 

c*  Capricorn! 

6 

3.70 

18.8 

9  49.7 

17  34.8 

4ll  51.2 

-0.9374 

.5272 

.2256 

-12 

-90 

ACapricomi 

H 

+3.74 

418.1 

-11  55.1 

17  40.9 

4ll  57.1 

+1J3844 

.5371 

+^2256 

478 

+39 

B.A.C.7630 

6 

3.76 

18.8 

10  52.4 

21  11.2 

-  8  39.1 

+0.9819 

.5247 

.2280 

479 

+13 

6  Aquarii 

41 

3.82 

21.2 

8  22.8 

30   8  53.3 

4  2  41.6 

+1.0580 

.5174 

.2*343 

482 

+18 

51  Aquarii 

6 

'i.82 

22.7 

5  26.5 

12  39.0 

4  6  20.5 

-1.1800 

.5154 

.2359 

-28 

-90 

K  Aqaarii 

5 

3.88 

23.6 

4  50.7 

19  42.8 

-10  48.S 

-0.1449 

J)120 

J2381 

433 

-50 

B.A.C.8I5«. 

61 

44.06 

426.9 

-0  22.0 

91  19  57.4 

-11  15.4 

+0.8494 

.5045 

+.2395 

490 

+  4 

K  Piscium 

41 

4.07 

27.4 

4  0  36.0 

21  47.3 

-  9S8i) 

+0.2409 

.5042 

.2393 

455 

-29 

9  Piscium 

6 

4.08 

27.4 

0  27.9 

21  57.4 

-  9  18.7 

+0.4278 

^041 

.2392 

467 

-19 

15  Piscium 

61 

4.11 

27.6 

0  39.1 

99  2  23.6 

-  5    0.2 

+1.2865 

J5035 

5383 

400 

437 

16  Piscium 

6 

4.1S 

27.9 

1  26.3 

2  53.4 

-  4  31.2 

+0.5518 

.5034 

.2382 

476 

-12 

19  Piscium 

6 

+4.16 

428.7 

4-  2  49.4 

8  17.0 

+  0  43.3 

+0.3285 

.5029 

+.2367 

460 

-24 

36  Piscium 

6 

4.33 

30.3 

7  34.6 

98   0  34.9 

-  7  26.3 

-1 .0532 

.5029 

.2300 

-17 

-83 

d  Piscium 

51 

4.34 

30.2 

7  31.6 

2  45.2 

-  5  19.6 

-0.5001 

.5031 

.2288 

+15 

-70 

45  Piscium 

6 

4.37 

30.1 

7    IM 

5  30.0 

-  2  39.5 

+0.6696 

.5034 

.2272 

488 

-  5 

75  Piscium 

6 

4.63 

30.8 

12  19.0 

94  3  19.9 

-  r>  26.7 

-0.3514 

.5079 

5107 

+23 

-58 

9  Piscium 

31 

44.81 

430.5 

4l4  43.8 

16  24.6 

+  7  15.3 

-0.3453 

.3122 

+.1978 

423 

-55 

1 01  Piscium 

<i 

4.82 

30.1 

14    3.0 

18  39.1 

+  9  25.9 

+0.8472 

.5130 

.1952 

490 

+10 

105  Piscium 

6 

4.87 

30.3 

15  48.0 

20  39.4 

+11  22.7 

-0.6998 

.5138 

.1930 

4  4 

-74 

3  Arietis 

61 

4.91 

30.2 

16  48.8 

95   0  12.9 

-  9  10.1 

-1.1445 

.5153 

.1887 

-27 

-73 

4  Arietis 

6 

4.92 

30.0 

16  21.7 

1    2.8 

-  8  21.7 

-0.4872 

.5156 

* 

.1878 

4lO 

-62 

1  Arietis 

6 

44.98 

429.6 

4l7  14.1 

5  44.5 

-  3  48.3 

-0.5865 

.5175 

+.1810 

4lO 

-68 

B.A.C.633 

6 

5.04 

29.4 

17  40.8 

8  59.0 

-  0  39.6 

-0.4972 

.5189 

.1778 

+14 

-62 

15  Arietis 

6 

5.10 

29.1 

18  56.5i 

12  28.0 

+  2  43.1 

-1.2812 

.5204 

.1731 

-44 

-71 ! 

$  Arietis 

&1 

5.15 

28.7 

19  20.9 

16  15.1 

+.6  23.3 

-1.0965 

.5220 

.1678 

-24 

-71 1 

%  Arietis 

6 

5.29 

27.7 

19  19.5 

28  30.4 

-11  32.8 

-0.0491 

.5248 

.1587 

+39 

-33 

B.A.C.7m 

61 

45.29 

427.4 

4-18  2lii 

23  59.9 

-10    6.0 

+1.2660 

.5255 

+.1564 

+00 

+49 
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ELEMENTS  FOE  FACILITATING  THE  PREDICTION  OF  0CCULTATI0N8  OF        i 

PLANETS  AND  STARS  BY  THE  MOON.  I 


November. 


Star'i 


At  CoMjuMcnoN  in  S.  A. 


Limitliig 
Paiallela. 


Name. 


u  ArietiB 
47  Arietis 
B  Arietis,  mu/< 
66  Arietis 
7Taari,m«/£. 

9  Tauri 

fPleiaduni 
Pleiadum 
m  Pleiadum 
«  Pleiadum 

e  Pleiadum 
d  Pleiadum 
ff  Tauri 
29  Pleiadum 
/  Pleiadum 

A  Pleiadum 
33  Tauri 
36  Tauri 
X^  Tauri 
J«  Tauri 

6'^  Tauri 
B.A.C.  1518 
Ac  Tauri 
118  Tauri 
Pi5  Tauri 

132  Tauri 
139  Tauri 
SGeminorum 
ri.A.C.2l54 


Mag. 


6 
44 
6i 
6 

6 

5i 
4 
7 
5 

5 
o 
3 

4 

5i 

6 

6 

6 

6 

5i 

6 

6 

54 
5i 
6 
64 


Red'ns  flrom 
1879.0. 


+5.28 
5.39 
5.41 
5.59 
5.66 

+5.63 
5.70 
5.69 
5.72 
5.71 

+5.71 
5.69 
5.70 
5.71 
5.70 

+5.71 
5.70 
5.76 
5.87 

5.88 

+5.84 
5.95 
5.97 
5.97 
5.99 

+5.92 
5.97 
5.88 

+5.82 


Apparent 
DecllnatloD. 


WasliiDKton 
Mean  Tune. 


+26.9 
25.6 
25.5 
22.8 
22.4 

+21.9 
21.0 
21.0 
21.1 
20.9 

+20.9 
20.9 
20.7 
20.7 
20.6 

+20.6 
19.7 
18.8 
16.7 
167 

+16.4 

12.1 

11.8 

7.4 

6.1 

+  4.8 

3.5 

+  1.6 

-  2.0 


+19  30.1 
20  11.4 
20  51.7 

22  23.5 
24    3.8 

+22  48.9 

23  54.8 

23  44.2 

24  27.8 
24    5.5 

+23  59.6 
23  34.5 
23  44.1 
23  58.6 
23  41.2 


d 
96 


9T 


+23 
22 
23 
25 
25 

+24 
24 
24 
25 
25 


46.3 
49.7 
46.6 
20.8 
21.3 

1.3 
23.9 
51.9 

3.1 
49.7 


+24  31.6 
25  56.3 
24  26.7 

+24  41.3 


h 
4 

11 

12 

2 

5 

6 

10 
10 
10 


m 
19.0 
59.7 
32.9 
34.9 
23.9 

37.3 
17.8 
20.0 
27.2 


10  28.9 

10  46.5 

11  1.2 

11  33.6 

12  2.0 
12  21.0 

12  21.6 
16    4.4 

19.27.4 
98   3  51.0 

3  52.0 

4  33.0 

19  20.6 

20  11.2 
20.5 

4.4 


Honr  Angle 

H 


+ 
+ 


91110 
15 


19  19.3 

23  22.3 

SO   5  34.7 

17  26.3| 


+ 
+ 
+ 

+ 
+ 


h    m 
5  54.8 

1  31.4 

2  3.6 
8  21.2 
5  37.7 

4  26.6 
0  53.3 
0  51.2 
0  441 
0  42.5 

0  25.5 

0  11.2 

0  20.0 

0  47.5 

1  5.9 


+ 
+ 


1 
4 

7 
7 
7 

7 
7 
7 
2 
2 


6.5 
42.0 
58.3 
53.8 
53.7 

14.1 

3.3 

52.6 

26.9 

7.4 


+>  6  13.6 

+10  8.4 

-  7  51.8 

+  3  35.8 


+0.6484 
+0.9838 
+0.3108 
+0.3386 
-1.2170 

+0.2979 
-0.5595 
-0.3606 
-1.1564 
-0.7408 

-0.6043 
-0.1161 
-0.2429 
-0.4680 
-0.1174 

-0.2091 
+1.1644 
+0.3803 
-0.7937 
-0.7956 

+0.7178 
+0.{K)88 
+0.4118 
+0.3037 
-0.6240 

+0.7136 
-0.9840 
+0.3835 
-0.6572 


y 


N'n. 


.5275 
.5309 
.5312 
.5372 
.5384 

.5389 
.5403 
.5404 
.5404 
.5404 

.5405 
.5406 
.5508 
.5410 
.5411 

.5411 
.5425 
.5436 
.5461 
5761 

.5462J 

.5494 

.5495 

.5505 

.5505 

.5503 
.5500 
.5492 


+.1493 
.1369 
.1358 
.1103 
.1050 

+.1025 
.0954 
.0952 
.0950 
.0950 

+.0944 
.0938 
.0928 
.0918 
.0912 

+.0912 
.0838 
.0768 
.0589 
.0589 

+.0575 

.0249 

+.0231 

-.0091 

.0194 

-.0293 
.0384 
.0521 


.54721  -.0779 


o 

+89 
+90 
+60 
+63 
-41 

+60 
+10 
+21 
-34 

-  1 

+  7 
+% 
+28 
+15 
+35 

+30 
+90 
+66 

-  5 

-  5 

+>90 
+90 
+68 
+60 
+^6 

+90 
-19 
+66 
+  4 


S*n. 


+  4 
+26 
-12 

-  8 
-66 

-  9 
-57 
-44 
-66 
-66 

-€0 
-30 
-37 
-50 
-30 

-35 
+47 

-  2 
-€5 

-65 

+18 
+33i 
+  5i 

+>  II 
-66 

+31 
-64 
+•  1 
-62 


Deeember. 


B.A.C.  2238 
44  Geminorum 
ff  6emi.,mtt/t. 
58  Geminorum 
63  Geminorum 
85  Geminorum 

B.A.C.268d 
^  Cancri 
C*  Cancri 
d}  Cancri 
d^  Cancri 
6  Cancri 

54  Cancri 
0*  Cancri 
o'  Cancri 
f  Leonis 
0  Leonit 
B.A.C.  3398 

B.A.C.  3407 
It  Leonis 
B.A.C.:)529 
43  Leonis 

34  Sextan tis 

35  Sext.,  mvU. 


6 

+5.75 

-  3.7 

64 

5.67 

5.5 

34 

5.59 

7.4 

6 

5.61 

8.1 

54 

5.54 

8.3 

54 

5.37 

11.5 

6 

+5.28 

-12.5 

44 

5.20 

12.9 

74 

5J20 

12.9 

6 

5.16 

14.4 

6 

5.11 

14.5 

6 

5.11 

15.2 

64 

+4.9? 

-16.6 

6 

488 

17.3 

6 

4.88 

17.4 

6 

4.56 

19.3 

34 

4.48 

19.6 

6 

4.37 

20.5 

6 

+4.34 

-20.5 

5 

4.33 

20  5 

6 

4.18 

21.4 

6 

4.18 

21.6 

6 

4.02 

21.8 

6 

+4.02 

-22.2 

+•23 
22 
22 
23 
21 
20 


44.5 
48.9 
12.1 
10.5 
41.3 
11.7 


+19  10.8 
18  0.5 
18  0.3 
18  42.9 

17  26.4 

18  29.9 

+15  47.6 

15  46.9 

16  24 
11  49.8 
10  26.2 

9  30  0 


8 
8 
7 
7 
4 
5 


53.1 
37.1 
2.0 
9.0 
12.5 
22.5 


9 


0 

6 

13 

14 

16 

6 

10 
14 
14 
19 


23 

3  9 

12 
12 

4  5 
10 
17 


10.1 
21.1 
16.8 
49.5 
52.0 
7.7 

30.2 
64 
6.6 
29.6 
43.6 
30.1 

4.4 

7.8 

17.5 

27.6 

5.7 

46.8 


5 


18  38.0 

19  41.3 
56.0 
104 

3.3 


5 

7 

17 


17  24.0 


+ 
+ 


+10 

-  7 

-  1 
0 
2 
8 

4 
1 
1 
4 
5 
7 


+■ 
+ 
+• 


-6 

-  3 

-  3 
-11 

-  6 
+  0  52.2 


6.1 
55.2 
13.3 
164 

14.9 
554 

41.2 
12.0 
11.8 
09 
12.5 
53.8 

49.9 
52.2 
42.7 
4.5 
34.9 


+  1 

+  2 
-II 
-10 

-  0 

-  0 


41.8 
43.2 
20.8 
8.6 
33.8 
13.7 


-0.1899 
+0.2183 
+0.1156 
-1.1355 
+Oi2383 
+0.0348 

+0.4714 
+1.1671 
+1.1717 
-0.5048 
+0.6653 
-0.9687 

+0.1837 
-0..3949 
-0.7a52 
+0.2674 
+0.7:i89 
+0.0074 

+04659 
+0.5060 
-0.2118 
-0.6294 
+0.0821 
-1.2252 


.5456 
.5438 
.5419 
.5414 
.5407 
.5361 

.5347 
.5335 
.5335 
.5318 
.5314 
.5305 

.5277 
.5268 
.5268 
.5228 
.5222 
.5215 

.5214 
.5214 
.5211 
.521 1 
.5220 
.5220 


-.0921 
.1050 
.1188 
.1218 
.1257 
.1499 

-.1574 
.1633 
.1633 
.1718 
.I7:W 
.1780 

-.1916 
.1958 
.1959 
.2164 
.2210 
.2281 

-.2288 
.2297 
.2374 
.2.382 
.24:17 

-J2438 


+31 
+54 

+481 
-30 
+5<^ 
+44 

+72 
+90 
+90 
+14 
+90 
-14 

+52 

+20 
+  3 
+57 
+90 
+42 

♦70 
+731 
+30 
+  8 
+46 
-31 


-34 
-12 

-20 
-67 
-15 

-28 

-6 

♦38 
+39 
-61 
+  3 

-72 1 

-»' 
-57 
-74 
-24 
+  1 

-39 

I 

-15 
-13 
-52 
-80 
-37 
-4J5 


I 
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ETiF.MENT£ 

\  FOB  FACILITATING  THE  PREDICTION 

OF  OCOULTATIONS  OF 

PLANETS  AND  STABS  BT  THE  MOON. 

December 

• 

Star's— 

AT  Conjunction  in  B.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
6 

Red'n 
187 

43.90 

BflroiD 
9.0. 

^6 

Apparent 
Declination. 

Washinffton 
Mean  Time. 

Hour  Angle 

H 

Y 

• 

x" 

y' 

K^. 

S'n. 
4§ 

36SextaiitiB 

If 
-21.5 

4  3     7.1 

d   h    m 
5  18  19.7 

h     m 
4  0  40.3 

40.9137 

.5222 

-.2443 

o 

490 

p>  Leonia 

6 

3.86 

21.5 

0  38.6 

«    3  32.9 

4  9  36.4 

41.2221 

.5240 

.2477 

431 

490 

p^Leonis 

6 

3.86 

22.3 

2  36.4 

5  11.6 

411   12.1 

-1.2277 

.5243 

i2481 

-88 

-31 

p^LeoDis 

5 

3.80 

21.9 

4  0  35.0 

8  34.7 

-  9  31.0 

40.0352 

.5253 

.2489 

440 

-43 

e  Leonis 

5 

3.6J> 

21.4 

-  2  20.5 

16  43.3 

-  1  37.7 

41.0290 

.5280 

.2500 

488 

4l5 

B.A.C.4006 

6 

^3.58 

-21.1 

-  4  40.0 

7   2  46.6 

4  8    6.5 

40.9053 

.5325 

-.2493 

486 

47 

14  Virginis 

6^ 

3.4b 

20.4 

8  14.9 

16  11.1 

-  2  55.1 

41.2365 

.5401 

.2454 

482 

433 

B.A.C-4201 

6 

3.42 

20.5 

8    0.7 

20  ]l.8 

4  0  57.7 

40.0144 

.5428 

.2434 

440 

-41 

q  Virginis 
B.A.C.43I2 

6 

3.39 

20.2 

8  47.4 

22  52.7 

4  3  33.2 

40.1542 

.5447 

.2418 

448 

-33 

6i 

3.33 

20.1 

9  41.1 

8   6  52.4 

4ll  16.8 

-0.8500 

.5506 

.2360 

-  7 

-90 

69  Virginia 

5i 

^.24 

-18.0 

-15  21.1 

22  41.8 

4  2  32.8 

4li^<i94 

.5637 

-5196 

475 

435 

75  Virginis 

6 

3^ 

183 

14  44.7 

9   1    0.8 

4  4  46.7 

40.1179 

.5657 

.2165 

442 

-35 

83  Virginia 
85Vir|inis 

6 

3.19 

17.7 

15  34.5 

5  55.2 

4  9  30.4 

-0.1002 

.5701 

.2096 

430 

-47 

6 

3.19 

17.7 

15    9.8 

6  23.0 

4  9  57.2 

-0.6064 

.5705 

.2090 

44 

-83 

87  Virginis 

6 

3.20 

17.2 

17  155 

7    7.6 

4lO  40.1 

41.3250 

.5711 

5078 

473 

460 

B.  A.  C.  4722 

6 

43.12 

-16.4 

-17  38.4 

18  36.9 

-  2  16.6 

-0.5773 

.5818 

-.1883 

42 

-80 

B.  A.  C.  4739 

61 

3.13 

16.3 

18    9.5 

19  54.4 

-  1    2.1 

-0.3049 

.5829 

.1859 

4l6 

-60 

B.A.C.4923 

6 

3.10 

14.3 

20  52.3 

ion     3.0 

-10  29.4 

-0.2017 

.5968 

.1534 

4l8 

-53 

B.A.C.5023 

6 

3.10 

-13.2 

21  57.3 

18  17.0 

-  3  33.2 

-0.1811 

.6026 

-.1356 

4l7 

-52 

0  Sagittarii 

4 

3.21 

4  2.2 

21  55.0 

14   5  22.8 

4  3  58.1 

-1.0977 

.6011 

4.1159 

-39 

-90 

B.A.C.6607 

6 

43.26 

4  3.5 

-22  37.6 

11  29.4 

4  9  49.8 

40.3642 

.5958 

4.1316 

446 

-21 

50  Sagittarii 

6 

3.26 

41 

22    1.1 

13  42.7 

4ll  57.7 

40.0570 

.6939 

.1369 

430 

-38 

B.A.C.667J 

6 

3.26 

4.6 

21  33.7 

15  30.5 

-10  18.8 

-0.1488 

.5923 

.1412 

4l9 

-60 

/Sagittarii 

5 

3i>6 

6.0 

20    2.9 

21  40.2 

-  4  23.7 

-0.7473 

.5863 

.1552 

-11 

-90 

57  Sagittarii 

51 

3.25 

6.5 

19  20.9 

15   0    1.1 

-2    8.2 

-1.0792 

.5840 

.1602 

-32 

-90 

a  Capricorni 

5i 

43.33 

4  8.6 

-19  29.5 

U  11.0 

4  8  36.4 

40.9793 

.5728 

4.1820 

471 

4l5 

n  Capricorni 

5 

3.34 

9.4 

18  36.3 

14  32.3 

4ll  50.2 

40.7041 

.5728 

.1877 

472 

-  3 

p  Capri .,  imdt. 

5 

3.33 

9.6 

18  12.6 

15  11.9 

-11  31.7 

40.4294 

.5688 

.1889 

467 

-18 

B.  A.  C.  7043 

61 

3.32 

9.7 

17  49.8 

15  15  3 

-11  28.4 

40.0711 

.5687 

.1890 

436 

-37 

B.A.C.7053 

51 

3.35 

9.5 

18  58.9 

15  36.9 

-11     7.6 

41.2891 

.5683 

.1896 

471 

445 

0  Capri.,  m«2l. 

51 

43.35 

4  9.5 

-18  58.7 

15  37.3 

-11     7.1 

415885 

.5683 

4.1896 

471 

445 

B.A.C.7097 

6 

3.32 

10.4 

16  56.3 

18    3.8 

-  8  46.0 

-0.3100 

.5659 

.1935 

4l7 

-60 

B.A.C.7J45 

61 

3.33 

10.9 

16  33.1 

20  14.0 

-  6  40.5 

-0.2800 

.5637 

.1969 

4l9 

-68 

B.A.C.7263 

6 

3.39 

12.2 

16  29.6 

16   3  43.5 

4  0  33.0 

41.1787 

.5563 

.2075 

474 

430 

9  Aquarii 

6 

3.34 

13.0 

13  59.9 

5  18.5 

4  2    4.7 

-1.0387 

.5548 

.2094 

-23 

-90 

18  Aqaarii 

6 

f3.41 

415.0 

-13  23.5 

15  45.7 

-11  49.5 

40.5893 

.5452 

4.2210 

472 

-10 

ci  Capricorni 

41 

3.42 

17.3 

9  37.9 

IT    1  33.3 

-  2  21.2 

-1.0854 

.5368 

.2294 

-23 

-90 

cs  Capricorni 

6 

3.43 

17.4 

9  49.7 

2    9.3 

-  1  46.4 

-0.7444 

.5363 

.2299 

-  1 

-90 

U.A.C.7620 

6 

3.48 

17.6 

10  52.5 

5  38.9 

4  1  36.5 

41.1482 

.5341 

.2318 

479 

425 

$  Aqaarii 

41 

3J>3 

19.7 

8  22.8 

17    0.2 

-11  23.7 

41.2294 

.5256 

.2353 

482 

432 

44  Aquarii 

51 

43.50 

420.4 

-  5  59.1 

17  10.4 

-11  13.7 

-1.2382 

.5255 

4.2383 

-34 

-90 

51  Aquarii 

6 

3.53 

21.0 

5  26.6 

20  39.5 

-  7  51.2 

-0.9765 

.5233 

.2396 

-13 

-90 

K  Aquarii 

5 

3.59 

21.9 

4  50.7 

18   3  31.8 

-  1  11.1 

40.0460 

.5193 

.2415 

443 

-39 

B.A.C.8152 

61 

3.77 

25.2 

-  0  22.1 

19   3  12.3 

-  2  12.8 

41.0285 

.5093 

.2414 

490 

4l6 

a  Piacium 

41 

3.78 

25.6 

4  0  36.0 

4  59.9 

-  0  28.3 

40.4253 

.5089 

.2411 

467 

-19 1 

9  Piscium 

6 

43.78 

425.5 

4  0  27.9 

5  10.0 

-  0  18.5 

40.6106 

.5088 

4.2410 

481 

-9 

]6PiBciuni 

6 

3.83 

26.2 

1  26.3 

10    0.3 

4  4  23.4 

40.7316 

.5076 

.2398 

490 

-  3 

19  Piscium 

6 

3.89 

27.0 

2  49.4 

15  18.1 

4  9  32.1 

40.5087 

.5067 

.2380 

473 

-15 

36  Piscium 

6 

4.07 

28.8 

7  34.6 

90   7  21.9 

4  1     8.4 

-0.8712 

.5054 

5303 

-6 

-83 

d  Piscium 

51 

4.10 

28.8 

7  31.6 

9  30.7 

4  3  13.5 

-0.3241 

.5053 

.229r 

424 

-58 

45  Piscium 

6 

44.12 

428.6 

4  7    1.8 

12  13.7 

4  5  51.9 

40.8360 

.5054 

4.2273 

490 

+  &; 

58  Piscium 

5 

4.27 

29.9 

11  19.3 

23  33.3 

-  7    8.0 

-1.3213 

.5064 

5190 

-44 

-79; 

75  Piscium 

6 

4.43 

29.7 

12  19.0 

91    9  53.0 

4  2  53.8 

-^.1973 

.5083 

5100 

4:n 

-48 

1  9  Piscium 

31 

4.64 

29.8 

14  43.8 

22  54.3 

-  8  27.5 

-0.2048 

.5117 

.1966 

^iO 

-47 

101  Piscium 

6 

44.66 

429.4 

4l4    3.0 

99   1    8.1 

-.  6  17.2 

40.9812 

.5124 

4.1940 

490 

4l9 

i 

\ 
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ELEMENtnS 

FOB  FACILITATINO 

nrffE  PREDICTION  OF  occultahonb  of 

PLANETS  AND  BTAB8  BY  THE  MOON. 

___       _ 

December. 

Stak'b— 

At  COKJUNcnoH  in  R.  A. 

Umltinff 
Parallels. 

Name. 

Mae. 
6 

Bod*D 
187 

Btrom 
0.0. 

+2J)!7 

Apparent 
Deolination. 

Waafalnctoa 
HeanlHiiiQu 

Hour  Angle 

H 

Y 

a/ 

y" 

ITn. 

S*B. 

o 

-68 

lOSPiseiam 

8 

+4.70 

+15  48.0 

d    h    m 
IM   3    8.4 

h     m  1 
-  4  80.7 

-0.5687 

.5130 

+.1917 

+11 

3  Arietis 

6i 

4.76 

29.91     16  48.8 

6  41.6 

-  0  539 

-1.0100 

.5143 

.1874 

-16 

-73 

4  Arietia 

6 

4.78 

29.5i     16  21.7 

7  31.3 

-  0    5.6 

-0.3556 

.5147 

.1864 

+82  -^  1 

t  Ariedtis 

6 

4.86 

29.3 

17  14.0 

12  12.6 

+  4  27.3 

-0.4601 

.5163 

.1805 

+17 

-60 

fiLA.C.b:)^ 

6 

4.92 

29.0 

17  40.8 

15  27.0 

+  7  35.9 

-0.3745 

.5176 

.1762 

+81 

-54 

1^  Arietia 

6 

+4i)9 

+2<.).0l  +18  56.2 

18  55.9 

+10  58.6 

-1.1609 

.5189 

+.1716 

-30 

-71 

dArietiB 

5i 

5.06 

28.7 

19  20.9 

88  42.9 

-  9  21.3 

-0.9797 

.5205 

.1660 

-15 

-71 

ttSArietia 

6 

5.15 

27.7 

19  19.5 

SI8   4  58.4 

-  3  17.2 

+0.0570 

.5838 

.1570 

+45 

-88 

fi  Arietia 

54 

5.25 

26.8 

19  ao.i 

10  47.3 

+  2  20.9 

+0.7467 

.5859 

.1478 

+90+10  1 

47  Arietia 

6 

5.:i8 

25.6 

20  11.4 

18  88.4 

+  9  47.6 

+1.0723 

.5893 

.1350 

+90 

+33 

e  Arietit,  muU, 

41 

+5.40 

+25.7 

+20  51 .7 

19    1.6 

+10  19.8 

+0.3994 

.5896 

+.1341 

+67 

-  7 

66  Arietia 

64 

5i>4 

23.2 

22  2:{.5 

94   9    4.5 

-  0    4.1 

+0.4109 

.5357 

.1089 

+68 

-  4 

7Taari 

6 

5.74 

22.9 

24    3.8 

11  53.6 

+  2  39.6 

-1.1463 

.5370 

.1035 

-38 

-66 

9Tau«-i 

6 

5.71 

22.3 

22  48.9 

13    7.0 

+  3  60.7 

+0.3653 

.5375 

.1018 

^64 

-  5 

g  Pleiad  uai 

54 

5.79 

21.7 

83  54.8 

16  47.6 

+  7  84.1 

-0.4958 

.5891 

.0940 

+14 

-53 

6Pl6iaduin 

4 

467S> 

+21.6 

4«»  44.2 

16  49.8 

+  7  86.8 

-0.8964 

.5391 

+.0940 

+25 

-41 

m  Pleiadum 

7 

6J6)i 

21.7 

24  27.8 

16  56.9 

+  7  33.1 

-1.0914 

.5391 

.0937 

-87 

-66 

ePIeiadum 

5 

bm 

21.6 

24    5.5 

16  58.7 

+  7  34.8 

-0.6764 

.5391 

.0936 

+  3 

-64 

cPleiaduBd 

5 

SBl 

111.5 

23  59.6 

17  16.3 

+  7  51.9 

-0.5404 

.5893 

.0987 

+11 

-55 

4  Plaiaduia 

5 

6.79 

21.4 

8:1  34.6 

17  31.1 

+  8    6.2 

-O.Ofh'U) 

.5394 

.0926 

+^ 

-86 

9  Tauri 

3 

+6.80 

+81.3 

423  44.1 

18    3.5 

+  8  37.5 

-0.1805 

.5896 

+.0015 

+31 

-33 

29  Pleiadum 

64 

5^2 

21.2 

83  58.6 

18  31.8 

+  9    4.9 

-0.4056 

.5898 

.0906 

+19 

-46 

/PUitduiB 

4 

5.81 

21. 1 

2:)  41.3 

18  50.9 

+  9  83.3 

-0.0558 

.5899 

.0099 

+38 

*4I6 

k  Pleiadum 

54 

5iJI 

21.1 

83  46.3 

18  51.5 

+  9  83.9 

-0.1478 

.5399 

.0809 

4^1 

.31 

33Tauri 

6 

5.8;) 

19.9 

22  49.7 

82  84.3 

-11     0.5 

+1.8190 

.6414 

.0884 

+410 

+53 

1 

36Tauri 

6 

f5.90 

+19.4 

+83  46.6 

M    1  57.2 

-  7  44.3 

+0.4388 

.5427 

+.0755 

+70 

+  1 

X^  Tauri 

54 

6.06 

17.2 

25  20.8 

10  21.4 

+  0  83.1 

-0.7492 

.5456 

.0578 

-  8 

-65 

y'Tauri 

&  Tauri,  muZt. 

84 

6.06 

17.2 

85  80.7 

10  21.6 

+  0  83.3 

-0.7511 

.5456 

J0&78 

-  8 

-65 

6 

6.01 

16.8 

84     1.4 

11    2.5 

+  1     8.9 

+0.7591 

.5458 

.0564 

+90 

+81 

B.A.C.1518 

6 

6.17 

12.6 

84  84.0 

96    1  47.9 

-  8  41.5 

+0.9331 

.5495 

.0840 

+4M 

+35 

xTaurJ 

54 

•16.19 

+12.4 

+24  51.9 

2  38.7 

-  7  52.4 

+0.4362 

.5497 

+.0881 

+70 

+  6 

118  Tauri 

6 

6.33 

7.8 

25    3.2 

16  44.9 

+  5  45.1 

+0.3130 

.5516 

-.0100 

+61 

+  1' 

185  Tauri 

6 

6.39 

6.4 

85  49.8 

81  87.4 

+10  18.0 

^.6173 

.5580 

.0807 

+  6 

-65) 

132  Tauri 

54 

6.35 

50 

84  31.6 

97    1  40.9 

-  9  87.3 

+0.7189 

.5681 

.0304 

+90 

+81 

139  Tauri 

54 

6.43 

3.7 

85  56.3 

5  48.4 

-  5  44.0 

^.9B51 

.5581 

.0395 

-19 

-64 

SGeminorum 

6 

46.36 

+  1.5 

+24  86.7 

11  52.5 

+  0  13.5 

+0.3731 

.5519 

-.0535 

+63 

0 

B.A.C.SJ154 

64 

6.39 

-  2.4 

84  41.3 

23  38.7 

+11  35.6 

-0.6767 

^5503 

.0795 

+  3 

-63 

B.A.C.2238 

6 

6.34 

4.6 

83  44.5 

98   6  19.2 

-  5  57.4 

-0.8163 

.5489 

.0938 

489 

-35 

44  Gewinorum 

64 

6.27 

6.7 

82  48.9 

12  87.0 

-  0    1.9 

+0.1851 

.5474 

.1066 

4^ 

-16 1 

dGemi.,  muU. 

34 

6J22 

8.8 

82  12.1 

19  19.0 

+  6  36.2 

+O.0768 

.5455 

.1204 

+46 

-88 

58  Geminorum 

6 

+6.85 

-  9.4 

+83*10.4 

80  50.9 

+  8    5.8 

-1.1788 

.5450 

-.1235 

-34 

-67 

63Geini.,nnii<. 

54 

6.19 

9.9 

21  41  3 

88  52.3 

+10    2.5 

+0.1961 

.5443 

.1274 

+63 

-17 1 

85  Gemifiorttm 

54 

6.05 

13.8 

80  II.9 

9912    0.8 

-  1  14.8 

-0.0175 

.5398 

.1589 

+40 

-31  i 

M.A.C.2683 

6 

5.99 

14.9 

19  10.8 

16  81.1 

+  2  57.0 

40.4159 

.5385 

.1£93 

+67  -  9il 

^Cancri 

44 

5i« 

15.8 

18    0.4 

19  55.5 

+  6  84.5 

+1.1064 

.5372 

.1652 

+90 

+32| 

1 

^CancH 

74 

45.93 

-15.6 

+18    0.2 

19  55.7 

+  6  24.7 

+1.1107 

.5372 

-.1652 

+90 

+33 

d>^  Cancri 

6 

5.91 

17.3'     18  42.9 

SO    1   161 

+11  34.9 

-0.5658 

.5353 

.1737 

+11 

-66 

li'Cancri 

6 

5.86 

17.5 

17  26.3 

8  29.5 

-11   14.1 

+0.6015 

.5348 

.1757 

+ii^ 

-  1 

8  Cancri 

6 

5.87 

182 

18  29.8 

5  14.8 

-  8  34.1 

-1.0383 

.5339 

.1798 

-10 

-72 

1  54Caacri 

64 

5.71 

20.4 

15  476 

14  45.3 

+  0  38.4 

40.1188 

.5306 

.1934 

+48.89 

o*  Cancri 

6 

+5i>7 

-21.1 

+15  46.8 

17  47.9 

+  3  35.3 

-0.4675 

..5895 

-.1974 

+16- -62 

0*  Cancri 

6 

5.68 

21.1 

16    2.3 

17  57.7 

+  3  44.8 

-0.7780 

.5895 

.1976 

-  11-74 

'  ^Leonis 

6 

5.40 

23.!^ 

11  49.7 

91 1 1     4.2 

-  3  40.4 

+0.1860 

.5847 

.2174 

468! -8H 

'  oLeonia 

34 

5.33 

24.4 

10  26.1 

15  42.3 

+  0  49.1 

+0.6567 

.5834 

i28l9 

+87i-  4 

!  B.A.C.3398 

1 

6 

+5.25 

-25.3 

+  9  29.9 

23  83.2 

+  8  16.0 

-D.0766 

.5814 

-i»87 

+37j-43 

• 

1 
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OCCCLTATlOIfS  OF  PL.ANETS  AND  BTABB  BY  >TBE  HOOK,  VISIBLE  AT 
WASHINOTOM,  D.  C,  DtlBIKG  THE  TEAB  ISW. 

1 

^■..^ 

1 

OfHBBSIOH. 

laiERaioK. 

& 

WaihlDsMB 

Ai^boa 

WtMhlnfMa 

Au^&om 

1 

^fS? 

Utes 

Vorth 

'^ 

SIdMMl 

Ttaw. 

Miwi 

Time. 

NoMli 
Pidnt. 

Ter- 
lex. 

r 

JmD.     9 

ueArioti* 
*'  Tauri 

ISSTauTi 

6 

5  4J 
936 
tt35 
33  £( 

10  54 
14  37 
14  37 
4  18 

195 
964 
365 
348 

251 
330 
381 
196 

1034 
10  34 
0  14 

■oulh  of 
15  36 
15  36 
5    9 

93 
92 
123 

limb' 
146 
145 
67 

059 
0  59 
0  61 

u  QemiDor. 
ISGomiiiDi. 
Vmtx 
5tJUcmiD0t. 

6 
6 

224 

1214 

13  SO 

7  15 
1327 

17  4 

18  40 

235 
338 
159 
382 

177 
35 
215 
333 

324 

atari '.8 

8tar8'.9 

14  33 

8  16 

north  of 

south  of 

19  33 

118 

D'a 

>'» 

41 

60 
limb, 
limb, 

88 

1     1 
0  43 

B.A.C.3345t 
35  Seit.miJl 
B.A.C.4!ni 

365 
5    1 
7    8 
I    i 

734 
936 
11  34 
433 

310 
367 
197 
354 

260 
316 
147 

198 

333 
566 
7  51 
311 

8    3 
10  31 
13  18 

638 

38 

102 
149 

330 
348 
56 
104 

038 
066 

0  44 

1  7 

h  Pl^iulum 
M  Pleiad  uiii 
■  Plaiadam 
e  Pleiiuluni 

4 
7 
5 
5 

130 
324 
1  19 
1  46 

4  47 

5  41 
436 
5    3 

S02 
33 
386 
349 

149 

340 
332 
198 

8taT4'JI 

Star  4'^ 

2  47 

254 

aoDth  of 

north  of 

6    4 

611 

»'■ 
>•■ 

116 
161 

limb, 
limb. 

84 
121 

128 
1    8 

Feb.    2 

139  Taunt 
t  Geminoram 
I1.A.C.S854 
B.A.C.49e4 

6 

13  16 
733 
4    S 

13  HI 

16  33 
10  37 
659 
16  97 

381 
262 
344 
310 

328 
399 
289 
196 

14  1 

8  51 
Star  l'£ 

15  4 

IT    8 

11  55 

north  of 

17  31 

61 
63 

103 

117 

limb. 

104 

045 
1  18 

1    6 

3B 

B.A.C53H> 
B.A.C.&347 

B.A.C.61SM 
jTauri 

6 
5 

6* 

10  13 
12  20 
1610 

S60 

13  36 

14  44 

18  25 
7  17 

273 
950 
371 
23!) 

220 
210 
247 
289 

11    6 
13  31 
17  35 
7    1 

13  30 
15  65 
19  50 

888 

61 
71 

09 
136 

3 
41 

91 
184 

054 

125 
1  11 

38 
Mar.    3 

12 

17 

HTwiri 
feGemiDor. 

B.A.C.7309 

«4 
t) 
6 
6 

550 

13  1 

14  10 
1«S7 

717 

14  14 
14  48 
17  14 

340 
286 
341 

304 

290 
341 
221 
363 

7   2 

13  44 
1538 
18  14 

828 
14  58 
16  6 
18  32 

135 
36 
84 
99 

183 
86 
80 
68 

1  12 

043 
1  19 
1  18 

18 
29 

Ap..  5 

B.A.C.74»7t 

l39Tauri 

B.A.C.iaOl 

15 

15  66 
950 
17  38 
1537 

16  10 
9  21 
16  31 
14  15 

0 
290 
336 
348 

310 
360 

287 
337 

16  18 

10  45 

St(ir5'.3 

Star  IM 

16  32 

1016 

north  of 

0«Mfthof 

39 

43 

P'i 

P'a 

349 

lot 

limb, 
limb. 

023 
056 

IS 
19 

96 

B.A.C.G6S» 
B.A.C.2IM 

1* 

64 

15  31 
1H13 
9  47 
1135 

13  57 
16  48 
733 
9  16 

296 
197 
281 
387 

353 
180 
340 
344 

16  33 

StarO'.O 

10  47 

13  24 

16    8 

■outb  of 

833 

ID    5 

83 
»'■ 

66 
40 

49 

limb. 

113 

94 

1  12 

1    0 
0  49 

an 

Mar    6 

d'  Cancri 
B.  A.  C.  51»7t 

6 
6 

1130 
10  15 
""  13 

9    3 
7  17 

10  44 

11  1 

223 
279 
383 
273 

277 
338 
357 
351 

12  38 
II    5 
14  47 
16  II 

10  6 
8    7 

11  48 
13  18 

81 
48 
43 
58 

136 
355 
30 
44 

1    3 
060 
1    4 
1  11 

12 
10 

16 
14 

1143 
1550 
14  98 
14  54 
10  25 

343 
267 
301 
314 
189 

339 

300 
2S2 
S65 
336 

SUr0>.4 

19  55 
19    0 
19  30 

14  55 

noTlb  of 
16  56 

15  48 

16  47 
10  46 

91 
97 
138 

limb. 
130 

80 
45 
183 

1    6 
181 
0  5.1 
0  31 

IB 
4 
7 

•a 

» 

6  31 
6  57 
11  46 
10    3 
14  49 

24 1 
328 
361 
360 
163 

883 
15 
313 
307 
215 

11  69 

Star  0.9 

16  56 

15  26 

StafS'.O 

7  43 

north  of 

13  35 

•touth  of 

55 

»-■ 

49 

40 

>■• 

106 

limb. 

96 

90 

limb. 

1  12 

0  49 
068 

450 


OCCUIiTATIONS,  1870. 


OGCULTATIONfi 

I  OF 

PLANETS  AND  STABS  BT  THE  MOON,  YISIBIiE  AT 

WAHHTNOTON,  D.  C, 

1 

DUBING  THE  TEAS  1879. 

1 

Dftto. 

Star's  Name. 

1 

nrunrRfl 

lOH. 

EMKKHION. 

P 

a  ^ 

Waahiogtan 

Angle  ftom 

WaahinKton 

Ani^fttHii 

1 

SIdenal 
Ibne. 

Mean 
Time. 

North 
fUat. 

Vet- 

iejL 

Sldflieal 
Time. 

Mean 
Time. 

North 
Point 

Vet- 
tez. 

June    3 

7 

9 

15 

a  Scorp.,ii»«2t. 
»  Capncorni 
p  Aquarii 
e  Arietta 

5i 
44 

h    m 

15  45 

16  34 

17  1 
21  15 

h    m 

10  56 

11  29 
11  48 
15  38 

29l 
324 
318 
285 

28S 
281 

268 

2:)i 

h    m 

16  52 

17  35 

18  3 
2217 

h    m 
12    3 
12  30 

12  50 
16  40 

o 
49 

75 

94 
124 

40 

48 
68 

hm 
1    6 
1    1 
1    2 
1    2 

16 
16 
16 
81 

d  Pleiadum 
/Pleiadum 
ik  Pleiadum 
85  Geminor. 

5 
4 

54 
54 

20  24 

21  22 
2140 
14    6 

14  43 

15  41 
15  59 

8    7 

16 
348 

18 
232 

328 

296 
324 

284 

StMr3M 
21  51 

Star  2^.7 
14  56 

n^rthof 
1610 
north  of 

8  57 

48 
87 

limb. 

354 
limb. 

135 

028 
050 

22 

30 
30 
30 

54  Cancri* 
B.A.C.5255 
3  Scorpii 
TT  Scorpii 

64 

6 
6 
3 

15  54 
13    9 
13  46 

16  31 

950 

6:^ 

711 

956 

230 
301 
335 
168 

278 
271 
311 
177 

16  40 

14  18 

13  54 

8tar2'.7 

10  36 

7  44 

7  19 

■oath  of 

87 
21 
348 
>•• 

131 

357 

325 

limb. 

046 
110 

0    8 

30 

30 

July    1 

3 

B.A.C.5314 
B.A.C.5347* 
B.A.C.5800t 
B.  A.  G.  6576 

6 
5 

64 

6 

18    9 
20  54 
20  49 
17    4 

11  34 
14  19 
14    9 

10  17 

277 

180 
267 
264 

303 
228 
307 
238 

19  20 

Sur  7'.0 

2149 

18  19 

12  44 
•oath  of 
15  10 
11  32 

76 

109 
124 

114 

limb. 

156 

114 

1  10 

1    1 
I  15 

H 

13 

29 

Aug.    ] 

15Piaciuiii 
66  Arietia 
B.A.C.6024 
V  Capncorni  t 

64 

64 
64 

54 

19  36 
SO  33 

20  7 
14  54 

12  28 

13  6 
1137 

6  13 

280 
252 
191 
296 

233 

202 
219 
245 

20  44 

21  18 
Star  0'.9 

15  56 

13  37 

13  50 

•9Uth  of 

7  15 

149 
146 

>•« 

94 

109 

93 

limb. 

47 

I    8 
045 

I    2 

1 

2 
13 
21 

B.  A.  C.  7263t 
^  Gapricor. 
B.  A.  G.  2238 
69  Virginia* 

6 

54 
6 

54 

142 

020 

226 

19  27 

16  59 

15  34 

16  56 

927 

301 
264 
178 
163 

340 
298 
120 
215 

238 
1  12 

Star  1 '.9 
Btar  0'.9 

17  55 

16  26 

soath  of 

•outh  of 

113 
163 
>•• 
>•• 

165 
204 

limb. 

limb. 

056 
052 

24 

28 
28 
29 

a8corpJivU.t 
B.A.G.7053 
0  Gapricor  ni 
29  Gapricorni 

14 

6 
6 
54 

20  47 
22   0 
22    0 
17  21 

10  35 

11  32 
1132 

6  49 

254 
348 
348 

202 

299 
9 
9 

160 

21  44 

22  50 

22  50 
Star  OM 

1132 
12  22 
1222 
aoath  of 

111 
72 
72 

>•• 

162 

102 

102 

limb. 

0  57 
050 
050 

30 

Sept.   6 

6 

6 

6  Aquarii 
9  Tauri  t 
d  Pleiadum 
j;  Tauri 

44 

6 
5 
3 

133 

20    9 

058 

152 

14  56 
9   6 

13  54 

14  48 

280 
309 
305 
318 

321 
262 

248 
268 

233 
20  59 

2  21 

3  12 

15  57 
956 

15  17 

16  8 

144 

87 
97 

81 

191 
36 
54 

62 

1    1 
050 
123 
120 

6 

6 

6 

20 

29  Pleiadum 
/Pleiadum 
h  Pleiadum 
B.A.G  5314 

64 

4 

54 

6 

325 
250 

255 
17  56 

16  21 

15  45 

15  50 

558 

18 
275 
293 
209 

7 
243 
263 
233 

Star  VJb 

4  23 

428 

18  38 

north  of 
17  18 
17  24 
6  40 

116 
108 
141 

limb. 
142 
137 
173 

133 
134 
0  42 

21 
21 
24 
26 

AiOphiuchi" 
A<Ophiuchi« 
a  Gapricorni* 
B.  A.  G.  7620 

64 
6 

54 
6 

2149 

21  50 

1  26 

21  45 

9  47 

9  48 

13  12 

923 

276 

276 

304 

33 

323 

323 

354 

33 

22  47 

22  48 

2  20 

2153 

10  44 

10  45 

14    5 

9  31 

100 

100 

105 

42 

152 

152 

157 

43 

058 
058 
054 
0    8 

28 

Oct     3 

8 

25 

31 

16  Piaoium 
66  Arietia 
85  Geminor. 
B.A.G.  8152* 
36  Tauri 

6 

64 

64 

64 

64 

4  29 
144 

5  0 
534 
3  19 

15  58 
12  53 
15  49 
15  17 
12  38 

306 
256 
166 
204 
247 

356 
211 
113 
255 
221 

5  28 

2  59 

Star  0'.5 

Star  2'.5 

436 

16  57 
14    8 
aoath  of 
aouth  of 
13  56 

106 
146 

138 

157 
128 

limb. 

limb. 
164 

1    0 
1  15 

1  17 

Not.    1 
4 

16 
1» 
19 

k  Tauri 
63Gem.fii«/«t 
X  Sagittarii 
n-  Gapricorni 
18  Aquarii 

54' 

54 
3 

5 

6 

439 
23  59 
20  51 
20  39 
23  14 

13  54 

9    3 
5    8 
4  49 
7  19 

199 
275 
206 
350 
332 

189 
228 
236 
354 
358 

5    4 

054 
21    2 
2129 

0  18 

14  19 

958 
5  20 
539 
823 

169 

75 

187 

67 

95 

180 
23 

219 

82 
132 

025 
055 

0  12 
050 

1  4 

OCCULTATIONS,  1870. 


451 


1 

WHbltwtoo 

Angl 

frn 

W«hiB^ 

AllltofMn. 

1 

Hortli 

Ver- 

a 

Time. 

Ttms. 

PoUit. 

tos. 

Ttaa. 

Time. 

PotaL 

6 

1.    m 

asd 

i« 

33S 

34S 

1.    n 
143 

h     10 

936 

101 

111 

4} 

&i» 

tSG6 

•m 

391 

637 

UI4 

114 

170 

6 

1    9 

835 

890 

231 

325 

»61 

86 

m 

34 

434 

1151 

383 

itt9 

563 

1311 

60 

10 

!   lOPitcium 

t  ArieliB,mw 
I    lIHTanti 
1    6  G«ninor. 


452      JUPITER'S  SATELLITES,  1870< 


WASHINGTON  MEAN  TIME. 


Jaiiiiar7. 


"3  h  m  9~ 
616  20 

16  48 

18  8 

18  8 

19  17 

19  39  30.1 

7  14  3 
14  36 
16  28 
16  56 

8  9  51 
II  19 


d  h  m  ■ 
1  6  59 
9  17 

1 1  12  54.3 

12  13  28.2 
9  6  30 

7  9 

8  50 

9  29 
21  50 

8  1  47 
3  3 
3  48 


3 
4 

6 


57  31.5 
44 


0 

6  42 
1  1 
1  38 


8.7 


II. 

I. 

II. 

I. 

1. 

I 

I. 

1. 

III. 

II. 

II. 

I. 

III. 

II. 

II. 

1. 

I. 

I. 


Oc.  Din. 

Oc.  Dia. 

£c.  Re. 

£c.  Re. 

Tr.  In. 

Sh.  In. 


Tr. 
Sh. 
Oc. 

Eg 
Dis. 

Tr. 

In. 

Sh. 

In. 

Oc. 

Dis. 

Ec. 

Re. 

Tr. 

Sh. 
£c. 

Eg. 
Re. 

Tr. 

In. 

Sh. 

In. 

a  h  m  ■ 
4  3  21 

3  58 
17  43 
20  25 
22  18 

22  34 

23  7 

9    0  31  25.0 
1  10  48.7 

4  2 

19  31 

20  7 

21  51 

22  27 
6  12  10 

14  25 

15  12 
15  51 


I. 

1. 

IV. 

II. 

I. 

IV. 

IV. 

II. 

I. 

IV. 

I. 

I. 

1. 

I. 

III. 

III. 

II. 

III. 


Tr. 

Sh. 
Tr. 

Eg. 
In. 

Oc. 

Dis. 

Oc. 

Dis. 

Tr. 

Eg 

Sh 

In. 

Ec. 

Re. 

£c. 

Re. 

Sh. 
Tr. 

Eg. 
In. 

Sh. 

In. 

Tr. 
Sh. 
Tr. 

Eg. 
In. 

Sh. 

In. 

Tr. 

In. 

Tr. 

Eg 

9 


13  51 

14  8 

8  33 

9  4 

10  53 

11  54 


2.0 
10.9 


II. 

Sh. 

In. 

I. 

Oc. 

Dis. 

III. 

Sh. 

Eg. 

II. 

Tr. 

Eg. 

11. 

Sh. 

Eg. 

1. 

Ee. 

Re. 

I. 

Tr. 

In. 

I. 

Sh. 

In. 

I. 

Tr. 

Eg. 

1. 

Sh. 

H- 

II. 

Oc. 

Dis. 

I. 

Oc. 

Dis. 

11. 

I. 

1. 

I. 

I. 

1. 


Ec.  Re. 

Ec.  Re. 

Tr.  In. 

Sh.  In. 

Tr.  Eg. 

Sh.  Eg. 


The  Satellites  are  not  visible  from  January  9  to  March  7,  Jupiter  being  too  near  the  Sun. 


lareh. 


Y    0  24 

1. 

Sh 

In. 

0  53 

I. 

Tr. 

In. 

2  45 

I. 

Sh 

Eg. 

3  13 

I. 

Tr, 

e|. 

Dis. 

21  36  28.9 

I. 

Ec 

8    0  24 

I. 

Oc 

.    Re. 

2  17 

II. 

Sh. 

In. 

3  18 

II. 

Tr. 

In. 

5  13 

11. 

Sh. 

Eg. 

6  14 

II. 

Tr. 

e|. 

.     Dis. 

12  28  52.8 

III. 

Eo. 

18    9 

III. 

Oc 

.    Re. 

18  52 

1. 

Sh. 

In. 

19  23 

1. 

Tr 

.     In. 

21  13 

I. 

Sh 

Eg 

21  43 

I. 

Tr 

e|. 

.    Dis. 

916    5    0.5 

I. 

£c 

18  54 

I. 

Oc 

.     Re. 

21  17  53.8 

11. 

Ec. 

Dis. 

lO    1  16 

II. 

Oc 

.    Re. 

13  20 

I. 

Sh 

In. 

13  53 

1. 

Tr 

In. 

15  41 

I. 

Sh. 

Eg. 

16  13 

I. 

Tr. 

Eg. 

11  10  33  30.8 

I. 

Ec. 

Dis. 

13  24 

I. 

Oc 

.    Re. 

15  34 

II. 

Sh. 

In. 

16  42 

11. 

Tr 

In. 

18  30 

U. 

Sh. 

Eg. 

19  38 

II. 

Tr. 

Eg. 

19    2  33 

III. 

Sh. 

.     In. 

4  .50 

111. 

Tr 

In. 

6  16 

111. 

Sh 

Eg. 

7  49 

1. 

Sh 

.     In. 

8  23 

I. 

Tr 

.     In. 

8  32 

in. 

Tr 

Eg. 

10  10 

I. 

Sh 

.     Ei. 

10  44 

1. 

Tr 

Eg. 

23  54 

IV. 

Sh 

In 

18    4  49 

IV. 

Sh 

Eg. 

18 


5 
5 
7 


4.0 


2 

19 

55 
10  13 
10  36  51.2 
14  42 


14 


2  18 
2  54 

4  39 

5  14 

23  30  33.6 
1ft  2  25 

4  51 

6  6 

7  47 
9  2 

16  29  35.8 

20  46 

21  24 

22  38 

23  7 
23  44 

16  17  59  5.4 

20  55 

23  54  53.1 

17  4  7 

15  15 
15  55 

17  36 

18  15 

18  12  27  33.6 
15  25 

18  9 

19  30 

21  5 

22  26 

19  6  33 

9  18 

9  44 

10  16 


I.  Ec. 

IV.  Tr. 

I.  Oc. 
IV.  Tr. 

II.  Ec. 
II.  Oc. 


1. 
I. 
1. 
I. 
1. 
I. 


Sh. 
Tr. 
Sh. 
Tr. 
Ec. 
Oc. 


II.  Sh. 

II.  Tr. 

II.  Sh. 

II.  Tr. 

III.  Ec. 
1.  Sh. 

I.  Tr. 

III.  Oc. 

I.  Sh. 

I.  Tr. 

I.  Ec. 

1.  Oc. 


II. 

II. 

I. 

I. 

I. 

I. 

I. 

I. 

II. 

II. 

II. 


Ec. 
Oc. 
Sh. 
Tr. 
Sh. 
Tr. 

Ec. 
Oc. 

Sh. 
Tr. 
Sh. 


II.  Tr. 

III.  Sh. 
III.  Tr. 
I.  Sh. 
III.  Sh. 


Dis. 

In. 

Re. 

E^. 

Dis. 

Re. 

In. 
In. 

f« 

Ej. 

Dis. 
Re. 

In. 
In. 

^«- 
E? 

Dis. 

In. 

In. 
Re. 

E^. 

Dis. 

Re. 

Dis. 
Re. 
In. 
In. 

Eg.* 
Eg. 

Dis. 

Re. 

In. 

In. 

Eg. 

Eg. 
In. 
In. 
In. 
Eg. 


19  10  25 

12  5 

12  45 

13  0 
90  6  56 

9  55 


6.3 


13  13  43.1 
17  32 

91  4  12 

4  56 

6  33 

7  15 

7  40  52.3 
12  22  50.7 

14  17 

19  11 

99  1  24  34.8 
4  26 

7  26 

8  55 

10  22 

11  50 

20  29  37.8 

22  41 

23  26 
98  1  2 

1  45 

3  6 

19  53  5.1 
22  56 

94  2  31  41.3 

6  57 

17  10 

17  56 

19  30 


20  15 
9ft  14  21 

17  26 
20  44 
82  19 


33.4 


I. 

Tr. 

I. 

Sh. 

1. 

Tr. 

III. 

Tr. 

I. 

Ec. 

I. 

Oc. 

II. 

Ec. 

II. 

Oc. 

1. 

Sh. 

1. 

Tr. 

I. 

Sh. 

1. 

Tr. 

IV. 

Ec. 

IV. 

Ec. 

IV. 

Oc. 

IV. 

Oc. 

I. 

Ec. 

I. 

Oe. 

11. 

Sh. 

11. 

Tr. 

II. 

Sh. 

11. 

Tr. 

III. 

Ec. 

I. 

Sh. 

I. 

Tr. 

I. 

Sh. 

I. 

Tr. 

III. 

Oc. 

I. 

Ec. 

I. 

Oc. 

II. 

Ec. 

II. 

Oc. 

1. 

Sh. 

I. 

Tr. 

I. 

Sh. 

I. 

Tr. 

I. 

Ec. 

I. 

Oc. 

II. 

Sh. 

II. 

Tr. 

In. 
Eg. 
Eg. 

Dis. 
Re. 

Dis. 
Re.* 
In. 
In. 

Eg. 

Dis. 

Re. 

Dis. 

Re. 

Dis. 

Re. 

In. 

In. 

Dis. 
In. 

In. 
Eg. 

Re. 
Dis. 
Re. 

Dis. 
Re. 
In. 

In. 
Eg. 

Eg. 

Dis. 

Re. 

In. 

In. 


MOTC'For  Phases  of  EolipMS  see  pages  464  and  465w  *  Visible  at  Washington. 

Eo.,  denotes  eclipse ;    Co.,  oooultation ;    Tr.,  tiansit  of  the  satellite ;    Sh.,  transit  of  the  sfaadoir  { 


JUPITER^S  SATELLITES,  1879.      458 


WASHINGTON  MEAN  TIME. 

larck 

1 

d    b  m     8 

d     h    m     B 

d     b   m     8 

99  23  40 

11. 

Sh. 

Eg 

98   6    7 

1. 

Sh. 

In. 

90    1  27 

M  • 

Tr. 

In. 

9«    1  14 

fl. 

Tr. 

4 

6  57 

1. 

Tr. 

In. 

1  57 

IV. 

Tr. 

In. 

10  34 

111. 

Sh. 

In 

8  27 

1. 

Sh. 

Eg 

2  56 

A  « 

Sh. 

Eg 

11  38 

1. 

Sh. 

In. 

9  16 

1. 

Tr. 

Dl8. 

3  46 

*  • 

Tr. 

Eg. 

12  26 

^^46 

1. 

Tr. 

In. 

99    3  18  33.4 

I. 

Ec. 

6  49 

IV. 

Tr. 

Eg. 

III. 

Tr. 

In. 

6  26 

1. 

Oe. 

Re. 

7  31 

III. 

Oc. 

Re. 

13  59 

1. 

Sh. 

E«- 

10    1 

11. 

Sh. 

In. 

21  47    3.2 

M  ■ 

Ec. 

Die. 

14  16 

III. 

Sh. 

E« 

11  43 

II. 

Tr. 

In. 

91    0  56 

Jl  • 

Oo. 

Re. 

14  46 

I. 

Tr. 

H 

12  57 

II. 

Sh. 

Eg 

5    8  18.3 

II. 

Ec. 

Dis. 

17  26 

III. 

Tr. 

e|. 

018. 

14  38 

11. 

Tr. 

Ei. 

9  46 

II. 

Oc. 

Re. 

97    8  60    5.6 

I. 

£o. 

18    6 

IV. 

Sh. 

In 

19    4 

A  • 

Sh. 

In. 

11  56 

1. 

Oo. 

Re. 

23    0 

IV. 

Sh. 

Eg. 

19  57 

A  • 

Tr. 

In. 

15  50  23.7 

11. 

£c. 

Di8. 

SO    0  29  29.9 

III. 

Ec. 

DiB. 

21  25 

A  ■ 

Sh. 

Eg. 

1        20  22 

II. 

Oo. 

Re. 

0  36 

I. 

Sh. 

In. 

22  16 

A  • 

Tr. 

Eg. 

April. 

1  16  15  30.5 

I, 

Ec. 

Dis. 

7  23  19 

I. 

Sh. 

Eg. 

1ft  12  17 

IV. 

Sh. 

In. 

19  26 

I. 

Oe. 

Re. 

8    0  16 

1. 

Tr. 

^ 

17    9 

IV. 

Sh. 

^' 

23  19 

11. 

Sh. 

In. 

18    9  25.5 

I. 

Ec. 

DlB. 

20    3  18.8 

I. 

Eo. 

Dis. 

9    1     7 

11. 

Tr. 

In. 

21  26 

I. 

Oc. 

Re. 

22  16 

IT. 

Tr. 

In. 

2  15 

II. 

Sh. 

Ef- 

9    1  54 

II. 

Sh. 

In. 

23  25 

I. 

Oc. 

Re. 

4    2 

11. 

Tr. 

Ei. 

3  53 

II. 

Tr. 

In. 

16    3    3 

IV. 

Tr. 

Eg. 

13  33 

I. 

Sh. 

In. 

4  50 

II. 

Sh. 

Eg. 

4  29 

II. 

Sh. 

In. 

14  27 

I. 

Tr. 

In. 

6  48 

II. 

Tr. 

Eg. 

6  39 

u. 

Tr. 

In. 

14  35 

III. 

Sh. 

In. 

15  27 

1. 

Sh. 

In. 

725 

II. 

Sh. 

Eg. 

IS  53 

I. 

Sh. 

Eg. 

16  27 

I.    * 

'  Tr. 

In. 

9  34 

II. 

Tr. 

Eg. 

16  46 

I.    • 

»Tr. 

Eg. 

17  47 

I. 

Sh. 

Eg. 

17  21 

I. 

Sh. 

In. 

18  12 

III. 

Tr. 

In. 

18  35 

III. 

Sh. 

In. 

18  27 

I. 

Tr. 

In. 

18  17 

III. 

Sh. 

Eg 

18  46 

I. 

Tr. 

Eg 

19  41 

I. 

Sh. 

Eg. 

21  53 

III. 

Tt. 

e| 

Dl8. 

22  17 

III. 

Sh. 

Eg. 

20  45 

1. 

Tr. 

Eg 

S  10  44    2.4 

I. 

Ec. 

22  37 

III. 

Tr. 

In 

22  35 

III. 

Sh. 

In. 

13  56 

I. 

Oc. 

Re. 

to    2  17 

III. 

Tr. 

E^. 

Dl8. 

17    2  17 

III. 

Sh. 

Eg. 

18  26  52.6 

II. 

Ec. 

Di8. 

12  37  56.9 

I. 

Ec. 

2  59 

III. 

Tr. 

In 

23  11 

II. 

Oc. 

Re. 

15  55 

1. 

Oc. 

Re. 

6  39 

III. 

Tr. 

Eg. 

4   8    1 

I. 

Sh. 

In. 

21     3  11.8 

II. 

Ec. 

Di8. 

14  31  49.9 

I. 

Eo. 

Dis. 

8  57 

I. 

Tt. 

In. 

11    1  58 

11. 

Oc. 

Re. 

17  55 

I. 

Oo. 

Re. 

10  22 

I. 

Sh. 

Eg 

9  55 

1. 

Sh. 

In. 

23  39  15.7 

11. 

Ec. 

DlB. 

11  16 

I. 

Tr. 

e| 

Dl8. 

10  57 

I. 

Tr. 

In. 

18    4  44 

II. 

Oo. 

Re 

ft    5  12  29.6 

I. 

Ec. 

12  16 

1. 

Sh. 

Eg. 

11  50 

1. 

Sh. 

In. 

8  26 

I. 

Oc. 

Re. 

13  16 

I. 

Tr. 

Eg. 

12  56 

1. 

Tr. 

In. 

12  36 

II. 

Sh 

In. 

19    7    6  23.7 

I. 

Ec. 

Dia. 

14  10 

I. 

Sh. 

Eg 

14  30 

II. 

Tr. 

In. 

10  25 

1. 

Oc. 

Re. 

15  15 

I. 

Tr. 

Ef. 

15  32 

II. 

Sh. 

Eg. 

15  11 

II. 

Sh. 

In. 

19   9    0  16.1 

I. 

Eo. 

Dis. 

17  25 

11. 

Tr. 

Eg 

17  16 

II. 

Tr. 

In. 

12  24 

I. 

Oo. 

Re. 

6    2  30 

1. 

Sh. 

In. 

18    7 

11. 

Sh. 

Eg. 

17  47 

II. 

Sh. 

In. 

3  27 

1. 

Tr. 

In. 

20  11 

II. 

Tr. 

e|. 

20    2 

II. 

Tr. 

In. 

4  2^  15.0 

III. 

Be. 

Di8. 

19    4  24 

I. 

Sh. 

In. 

20  42 

II. 

Sh. 

Eg 

4  50 

I. 

Sh. 

Eg. 

5  27 

I. 

Tr. 

In. 

22  56 

11. 

Tr. 

Eg. 

546 

I. 

Tr. 

Eg. 

6  44 

1. 

Sh. 

Eg 

90   6  18 

1. 

Sh. 

In. 

8    1  41i) 

III. 

Ec. 

Re. 

7  46 

I. 

Tr. 

e^. 

Din. 

726 

1. 

Tr. 

In. 

8  14 

III. 

Oc 

Din. 

8  20    6.4 

III. 

Eo. 

8  38 

I. 

Sh. 

Eg. 

11  55 

III. 

Oc. 

Re. 

12    1  21.6 

III. 

Ec. 

Re. 

9  45 

I. 

Tr. 

Eg. 

23  40  58.9 

I. 

Ec. 

Di8. 

12  37 

III. 

Oc. 

Dis. 

12  29  32.2 

III. 

Eo. 

Dis. 

7    I  51    9.4 

IV. 

Ec. 

D'lB. 

16  17 

111.* 

'  Oc 

Re. 

16    1  35.0 

III.*  Ec. 

Re. 

2  56 

1. 

Oc. 

Re. 

14    1  34  62B 

I. 

Ec. 

Di8. 

16  58 

III. 

Oo. 

Dis. 

6  31  46.2 

IV. 

Ec. 

Re. 

4  55 

1. 

Oo. 

Re. 

20  38 

III. 

Oc. 

Re. 

7  44  43.4 

II. 

Ec. 

Dia. 

10  20  570 

II. 

Eo. 

Dis. 

91    3  28  45.2 

I. 

Ec. 

DiB. 

10  46 

IV. 

Oc. 

Dia. 

15  21 

11. 

Oc 

Re. 

6  54 

I. 

Oc. 

Re. 

12  34 

u. 

Oc. 

Re. 

22  52 

I. 

Sh. 

In. 

12  56  58.9 

II. 

Ec. 

Dis. 

15  35 

IV. 

Oc. 

Re. 

23  57 

1. 

Tr. 

In. 

18    6 

II. 

Oc. 

Re. 

SO  58 

1. 

Sh. 

In. 

1ft    1   13 

1. 

Sh. 

Eg 

99    0  46 

1. 

Sh. 

In. 

21  57 

I. 

Tr. 

In. 

2  16 

1. 

Tr. 

eS. 

1  56 

I. 

Tr. 

In. 

—    -. 

■—  — - 

-     —  "~~'       — '       -^ "                        — 

— 

■    ~ 

~  ■"  ""      ' 

■^ 

Ibu,  denotes  ingreBi;    £g.,  egT«M;    IMs.,  diieppeanmoe)    Re.,  reappeoraDoe.    *Vuibleat¥^a8bhigtOB. 


1 


454      JUPITER'S  SATELIilTES,  1879. 


WASHINGTON  MEAN  TIME. 

April. 

* 

d  b  m  ■ 

d  h  m   a 

d  h  m  s 

99  3  7 

I.   Sh. 

Ef. 

94  16  25  41.9 

I.  •  Ec. 

Die. 

97  21  17 

III. 

Oc. 

Dio« 

4  15 

1.   Tr. 

4- 

Dl8. 

19  53 

I.   Oc. 

Re. 

99  0  55 

III. 

Oc. 

Re. 

21  57  10.8 

1.   Ec. 

9ft  2  15  9.4 

II.  Ec. 

Dis. 

5  22  37.1 

I. 

Ec. 

Dis. 

99  1  24 

I.   Oo. 

Re. 

7  29 

II.  Oo. 

Re. 

8  52 

I. 

Oe. 

Re. 

7  5 

11.   Sh. 

In. 

13  43 

I.   Sh. 

In. 

15  32  49.2 

II.  < 

•Ec. 

m 

9  24 

11.  Tr. 

In. 

14  55 

I.   Tr. 

In. 

20  50 

II. 

Oe. 

10  0 

11.  Sh. 

Eg. 

16  4 

1.  -Sh 

Eg. 

99  2  40 

1. 

Sh. 

In. 

12  18 

11.  Tr. 

Eg- 

17  14 

I.   Tr. 

e|. 

3  54 

I. 

Tr. 

In. 

19  15 

1.   Sh. 

In 

96  10  54  8.0 

I.   Ec. 

Dis. 

5  0 

1. 

Sh. 

Eg 

20  0  52.4 

IV.  Eo. 

Dis. 

14  23 

I.   Oc. 

Re. 

6  13 

1. 

Tr. 

E^. 

20  26 

1.   Tr. 

In. 

20  22 

11.  Sh. 

In. 

23  51  2.4 

1. 

Ec. 

Du.  , 

21  35 

I.   Sh. 

Eg. 

22  46 

II.  Tr. 

In. 

90  3  21 

I. 

Oc. 

Re.  ! 

22  44 

I.   Tr. 

Eg. 

23  17 

II.  Sh. 

Eg. 

9  40 

II. 

Sh. 

In. 

94  0  39  44.6 

IV.  Ec. 

Re. 

97  1  40 

II.  Tr. 

Eg. 

12  8 

II. 

Tr. 

In.  . 

2  35 

III.  Sh. 

In. 

8  12 

I.   Sh. 

In. 

12  35 

II. 

Sh. 

Eg.  ; 

6  17 

111.  Sh. 

Eg. 

9  25 

1.   Tr. 

In. 

15  2 

U. 

Tr. 

Eg.  ! 

6  52 

IV.  Oc. 

Difl. 

10  32 

I.   Sh. 

Eg. 

21  9 

1. 

Sh. 

In.  1 

7  18 

III.  Tr. 

In. 

11  43 

I.   Tr. 

Eg. 

22  23 

I. 

Tr. 

In. 

10  57 

III.  Tr. 

Eg. 

16  29  39.7 

HI.*  Ec. 

Dis. 

S3  29 

I. 

Sh. 

Eg. 

n  36  _ 

IV.  Oc. 

Ri. 

20  1  28.9 

111.  Ec. 

Re. 

la7. 

1  0  42 

1.   Tr. 

Eg. 

7  5  19 

1.   Oc. 

Re. 

19  12  46 

1. 

Oc. 

Re. 

6  35 

III.  Sh. 

In. 

12  16 

II.  8b. 

In. 

20  43  57.0 

II. 

Ee. 

Dis. 

10  17 

III.  Sh. 

Eg. 

14  51 

11.  •  Tr. 

In. 

19  2  14 

11. 

Oo. 

Re. 

11  35 

111.  Tr. 

In. 

15  11 

II.  *  Sh. 

Eg. 

6  28 

1. 

Sh. 

In.  ! 

15  13 

III.*  Tr. 

Dm. 

17  44 

11.  Tr. 

Eg 

7  48 

1. 

Tr. 

In. 

18  19  33.5 

1.   £o. 

23  3 

I.   Sh. 

In. 

8  48 

I. 

Sh. 

Eg. 

21  51 

I.   Oc. 

Re. 

9  0  20 

I.   Tr. 

In. 

10  7 

I. 

Tr. 

Ej. 

9  4  50  51.9 

11.  Ec. 

Dis. 

1  23 

1.   Sh. 

Eg. 

14  3  38  454 

1. 

Ec. 

Die. 

6  29 

IV.  Sh. 

In. 

2  40 

I.   Tr. 

Eg. 

7  15 

I. 

Oo. 

Re. 

10  12 

II.  Oc. 

Re. 

10  35 

III.  Sh. 

In. 

14  51 

II.  •  Sh. 

In. 

11  19 

IV.  Sh. 

Eg. 

14  17 

III.  Sh. 

Eg. 

17  31 

II. 

Tr. 

In. 

15  37 

I.  •  Sh. 

In 

^   15  49 

111.*  Tr. 

In. 

17  46 

11. 

Sh. 

Eg. 

16  53 

1.   Tr. 

In. 

19  27 

III.  Tr. 

Eg. 

20  24 

11. 

Tr. 

Eg. 

17  57 

I.   Sh. 

Eg. 

20  13  25.0 

I.   Ec. 

Dit. 

15  0  57 

1. 

Sh. 

In. 

18  8 

IV.  Tr. 

In.- 

23  48 

1.   Oc. 

Re. 

2  17 

I. 

Tr. 

In. 

19  12 

I.   Tr. 

Eg. 

9  7  26  23.7 

II.  Ec. 

Dis. 

3  17 

I. 

Sh. 

Eg. 

22  48 

IV.  Tr. 

e|. 

DlB. 

12  54 

II.  Oc. 

Re. 

4  36 

1. 

Tr. 

Eg. 

9  12  47  59.3 

1.   Ec. 

17  31 

I.   Sh. 

In. 

14  35 

III.*  Sh. 

In. 

16  20 

I.  •Oc. 

Re. 

18  50 

1.   Tr. 

In. 

18  17 

III. 

Sh. 

Eg. 

22  58 

II.  Sh. 

In. 

19  51 

1.   Sh. 

Eg. 

20  I 

111. 

Tr. 

In 

4  1  30 

11.  Tr. 

In. 

21  9 

I.   Tr. 

Eg. 

22  7  17.0 

I. 

Ee. 

Dit. 

1  53 

II.  Sh. 

Eg. 

to  14  10  40.2 

IV.  Ec. 

Dis. 

23  37 

III. 

Tr. 

Eg. 

4  23 

II.  Tr. 

Eg. 

14  41  50.9 

I.  •  Efc. 

Dis. 

16  1  45 

1. 

Oc. 

Re. 

10  6 

I.   Sh. 

In. 

18  17 

I.   Oc. 

Re. 

10  1  45.2 

11. 

Ee. 

Dis. 

11  22 

I.   Tr. 

In. 

18  47  24.6 

IV.  Ec. 

Re. 

15  34 

II.  •  Oe. 

Re. 

12  26 

I.   Sh. 

Eg. 

11  1  33 

11.  Sh. 

In. 

19  25 

1. 

Sh. 

In. 

13  41 

I.   Tr. 

4 

Dii. 

2  26 

IV.  Oc. 

Dis. 

20  46 

I. 

Tr. 

In. 

20  30  12.5 

HI.  Ec. 

4  11 

II.  Tr. 

In. 

21  45 

I. 

Sh. 

Eg.  ■ 

A  0  1  46.7 

III.  Ec. 

Re. 

4  28 

II.  Sh. 

Eg. 

23  5 

I. 

Tr. 

Ef 

1  33 

III.  Oc. 

Dii. 

7  1 

IV.  Oc. 

Re. 

17  16  35  43.1 

I. 

Ee. 

Die. 

5  11 

III.  Oc. 

Re. 

7  4 

II..  Tr. 

Eg. 

20  13 

I. 

Oe. 

Re.  1 

7  16  28.6 

1.   Ec. 

Din. 

Vi    0 

I.   Sh. 

In. 

18  4  9 

II. 

Sh. 

In. 

10  50 

1.   Oc. 

Re. 

13  19 

1.   Tr. 

In. 

6  51 

11. 

Tr. 

In. 

18  8  28.4 

II.   Ec. 

Dis. 

14  20 

I.   Sh. 

Eg. 

7  4 

II. 

Sh. 

Eg.  i 

23  33 

11.  Oc. 

R«f.' 

15  38 

I.  *  Tr. 

Eg. 

9  44 

11. 

Tr. 

Eg. 

6  ii34 

1.   Sh. 

In. 

19  0  30  7.9 

III.  Ec. 

Dis. 

13  54 

1. 

Sh. 

In. 

o  61 

I.   Tr. 

In. 

4  1  25.9 

III.  Ec. 

Re. 

15  15 

I.  ' 

»  Tr. 

In. 

6  54 

1.   Sh. 

Eg 

5  46 

III.  Oc. 

Dis. 

16  14 

1.  * 

•Sh. 

Eg. 

8  10 

1.   Tr. 

Eg. 

9  10  20.3 

I.   Ec. 

Dis. 

17  34 

I. 

Tr. 

Eg. 

1  1  1  44  53.7 

1.   Ec. 

Dis. 

9  22 

111.  Oc. 

Re. 

19  0  40 

IV. 

Sh. 

In. 

^'oTr..— For  PhsMS  of  EoUpses  see  psgM  464  and  465w 


*  Visible  St  WashingtoD. 


Re.  denuus  cMipiie  i    Ou.,  odoultation ;    Tr.,  tzoasit  of  the  ntt.:iite;    6b.,  trsosit  of  tbe 


JUPITBR^S  SATELLITES,  1879.      455 


WASHINGTON  MEAN  TIME. 

• 

• 

lay. 

d     h   in      B 

d     h    in     a 

d     b   m      8 

19    4  29  56.6 

111. 

Ec. 

Dis. 

99    3  40 

I. 

Oc. 

Re. 

SIY  12  36 

I.       Sh. 

Eg. 

5  2$) 

IV. 

Sh. 

Eg 

3  44 

III. 

Tr. 

Eg. 

12  55  41.3 

IV.    Ec. 

Re. 

8    0  57.4 

111. 

Ec. 

Re. 

12  36  56.9 

II. 

Ec. 

Dis. 

13  58 

I.    "Tr. 

E|f. 

D  55 

III. 

Oc. 

DiB. 

18  11 

U. 

Oc. 

Re. 

21  19 

IV.    Oc. 

Dis. 

11     4  13.1 

I. 

Ec. 

Dis. 

21   19 

1. 

Sh 

In. 

98    1  45 

IV.    Oc. 

Re. 

13  23 

IV. 

Tf. 

In. 

22  42 

I. 

Tr. 

In. 

7  26d2J2 

I.       Ec. 

Dis. 

13  31 

III. 

Oc. 

fte. 

23  40 

I. 

Sh. 

Eg 

11     6 

I.       Oc. 

Re. 

14  43 

I.  * 

'  Oc. 

Re. 

814    i     1 

I. 

Tr. 

E? 

20    3 

11.     Sh. 

In. 

17  54 

IV. 

Tr. 

E^. 

DlB. 

18  29  36.3 

I. 

Ec. 

Dig. 

22  49 

11.     Tr. 

In. 

3:)  19  15.3 

II. 

Ec. 

22  10 

I. 

Oc. 

Re. 

22  58 

II.     Sh. 

Eg 

90    4  53 

11. 

Oc. 

Re. 

dft    6  45 

II. 

Sh. 

In. 

99    1  41 

II.     Tr. 

Eg. 

8  22 

I. 

Sh. 

III. 

9  30 

II. 

Tr. 

In. 

4  44 

1.       Sh. 

In 

944 

I. 

Tr. 

In. 

9  40 

II. 

Sh. 

Eg 

6    7 

I.       Tr. 

In. 

10  42 

I. 

Sh. 

Eg. 

12  23 

II. 

Tr. 

Eg. 

7    5 

I.       Sh. 

Eg. 

12    3 

1. 

Tr. 

£g- 

15  48 

1.    • 

'  Sh. 

In. 

8  27 

1.       Tr. 

Eg. 

ill    5  32  38.3 

I. 

Ec. 

Dii. 

17  10 

I. 

Tr. 

In. 

22  36 

III.    Sh. 

In. 

9  U 

I. 

Oc. 

Re. 

18    8 

I. 

Sh. 

Eg 

SO    1  55    4.4 

I.       Ec. 

Dis. 

17  27 

II. 

Sh. 

In. 

19  30 

I. 

Tr. 

Eg. 

2  17 

III.    Sh. 

Eg 

20  11 

II. 

Tr. 

In. 

JM    8  29  43.4 

III. 

Ec. 

Dis. 

4  13 

III.    Tr. 

In. 

20  22 

II. 

Sh. 

Eg- 

12    0  25.8 

III. 

Ec. 

Re. 

5  35 

I.       Oc. 

Re. 

23    4 

II. 

Tr. 

Eg. 

12  58    6.8 

I. 

Ec. 

Dis. 

7  47 

III.    Tr. 

E^. 

99   2  51 

I. 

Sh. 

In. 

14    1 

III.* 

'  Oc. 

Dig. 

15  11  59.8 

II.  *  Ec. 

Dis. 

4  13 

I. 

Tr. 

In. 

16  38 

I. 

Oc. 

Re. 

20  48 

11.     Oc. 

Re. 

6  11 

I. 

Sh. 

Eg. 

J7  35 

HI. 

Oc. 

Re. 

23  13 

I.       Sh. 

In. 

6  32 

I. 

Tr. 

Eg 

97    1  54  24.1 

II. 

Ec. 

Dig. 

SI    0  36 

I.       Tr. 

In. 

18  36 

III. 

Sh. 

In. 

7  30 

II. 

Oc. 

Re. 

1  33 

1.       Sh. 

Eg. 

22  16 

III. 

Sh. 

Eg. 

8  21  19.3 

IV. 

Ec. 

Dig. 

2  55 

I.       Tr. 

E^. 

SIS    0    1  10.0 

I. 

Ec. 

Dis. 

10  16 

1. 

Sh. 

In. 

20  23  31.0 

1.       Ec. 

Dig. 

0    9 

III. 

Tr. 

In. 

11  39 

I. 

Tr. 

In. 

June. 

10    4 

1. 

Oc. 

Re. 

A    8    1 

I. 

Tr. 

In. 

lO    1  34 

III.    Oc. 

Re. 

9  21 

11. 

Sh. 

^n. 
•in. 

*      8'58 

I. 

Sh. 

Eg. 

7    4  17.0 

II.     Ec. 

Dig. 

•  12    7 

II. 

Tr. 

10  20 

I. 

Tr. 

Eg. 

12  38 

II.     Oc. 

Re. 

12  16 

II. 

Sh. 

Eg. 

12  15 

IV. 

Tr. 

Eg. 

14    4 

1.    •  Sh. 

In. 

14  59 

II.* 

•  Tr. 

Eg. 

6   2  36 

III. 

Sh. 

In. 

15  26 

I.    *Tr. 

In. 

17  41 

1. 

Sh. 

In. 

3  49    0.3 

1. 

Ec. 

Dis. 

16  24 

1.       Sh. 

Eg. 

19    4 

I. 

Tr. 

In. 

6  16 

III. 

Sh. 

Eg. 

17  46 

I.       Tr. 

E^. 

20    1 

I. 

Sh. 

Eg. 

7  29 

I. 

Oc. 

Re. 

11  11  14  25.2 

I.       Ec. 

Dig. 

21  24 

I. 

Tr. 

Ei. 

6  13 

III. 

Tr. 

In. 

14  53 

I.    •  Oo. 

Re. 

9  12  29  40.0 

III. 

Ec. 

Dig. 

11  46 

III. 

Tr. 

Ef. 

19    1  15 

II.     Sh. 

In. 

14  52    20 

I.  ' 

•Ec. 

Dis. 

17  46  54.6 

II. 

Ec. 

Dig. 

3  59 

II.     Tr. 

In. 

16    0    22 

III.* 

*  Ec. 

Re. 

23  22 

11. 

Oc. 

Re. 

4  10 

II.     Sh. 

Eg. 

18    3 

III. 

Oc. 

Dig. 

7    1     7 

I. 

Sh. 

In. 

6  50 

II.     Tr. 

Eg. 

16  32 

I. 

Oc. 

Re. 

2  30 

I. 

Tr. 

In. 

8  32 

1.       Sh. 

Id. 

2i  36 

III. 

Oo. 

Re. 

3  27 

1. 

Sh. 

Eg. 

9  54 

I.       Tr. 

Id. 

S    4  29  24.4 

11. 

Ec. 

Dig. 

4  49 

1. 

Tr. 

E^. 

10  52 

I.       Sh. 

Eg. 

10    5 

u. 

Oc. 

Re. 

22  17  27.5 

1. 

Ec. 

Dig. 

12  13 

I.       Tr. 

^^ 

12  10 

I. 

Sh. 

In. 

8    1  57 

1. 

Oc. 

Re. 

IS    2  31  52.7 

IV.    Ec. 

Dig. 

13  33 

I.    "Tr. 

In. 

11  57 

II. 

Sh. 

In. 

5  42  58.8 

I.       Ec. 

Dig. 

14  30 

I.    •  Sh. 

Eg 

14  42 

II.* 

*  Tr. 

In. 

6  36 

III.    Sh. 

Id. 

15  52 

I.    * 

•  Tr. 

Eg. 

14  52 

II.  •  Sh. 

Eg. 

7    3  12.3 

IV.    Ec. 

Re. 

4   0  20  27.6 

I. 

Ec. 

Dis. 

17  34 

II. 

Tr. 

Eg. 

9  22 

I.       Oo. 

Re. 

1^    0 

I. 

Oc. 

Re. 

19  35 

1. 

Sh. 

In 

10  16 

III.    Sh. 

Eg. 

18  52 

IV. 

Sh. 

In. 

20  58 

1. 

Tr. 

In. 

12  10 

III.    Tr. 

In. 

22  39 

II. 

Sh. 

In. 

21  55 

I. 

Sh. 

Eg 

15  24 

l\*  Oc. 

Dig. 

23  38 

IV. 

Sh. 

Eg. 

23  17 

1. 

Tr. 

Ei. 

15  40 

III.*  Tr. 

Eg. 

9    1  25 

II. 

Tr. 

In. 

9  16  30  14.9 

111. 

Ec. 

Dis. 

19  41 

IV.    Oc. 

Re. 

1  34 

II. 

Sh. 

Eg. 

16  4.^  59.1 

1. 

Ec. 

Dis. 

20  21  42.4 

II.     Ec. 

Dig. 

4  17 

II. 

Tr. 

Eg. 

20    0  15.9 

III. 

Ec. 

Re. 

14    1  54 

II.     Oc. 

Re. 

6  38 

1. 

Sh. 

111. 

20  25 

1. 

Oc. 

Re. 

3    0 

I.       Sh. 

In. 

7  53 

IV. 

Tr. 

In. 

22     1 

ill. 

Oc. 

Dis. 

4  22 

I.       Tr. 

In. 

In.,  denotas  ingress;    Eg.,  egivM;    Dis.,  dinppeanmoo ;    Re.,  reeppeanmce.    *  Visible  at  Wasbingtoa. 


456      JUPITER^S  SATEIiLITES,  1879. 


WASHINGTON  MEAN  TIME. 

Jnue. 

d  b  m  8 

d  h  m  8 

d  b  m  8 

14  5  20 

I.   Sh. 

l^g- 

9014  15 

III.*  Sh. 

Eg. 

95  18  37 

I. 

Oc. 

Re. 

6  41 

I.   Tr. 

Dii. 

16  0 

III.  Tr. 

In 

96  6  29 

11. 

Sh. 

In. 

15  0  11  <4>.7 

I.   £c. 

19  31 

111.  Tr. 

Dl8. 

9  2 

H. 

Tr. 

In. 

3  50 

1.   Oc. 

fte. 

22  56  24.4 

II.  Ec. 

9  23 

H. 

Sh. 

Eg 

14  33 

11.  *  Sh. 

In. 

91  4  23 

II.  Oc. 

Re. 

11  53 

II.  •  Tr. 

Eg 

17  16 

11.  Tr. 

In. 

4  54 

I.   Sh. 

In. 

12  19 

I.  *  Sh. 

In. 

17  28 

11.  Sb. 

£«• 

6  14 

I.   Tr. 

In. 

13  36 

I.  ' 

•  Tr. 

In. 

20  7 

II.  Tr. 

£« 

7  14 

I.   Sh. 

Eg 

14  39 

1.  * 

*  Sh. 

Eff.  > 

21  29 

I.   Sh. 

In 

8  33 

I.   Tr. 

Eg. 

15  55 

I.  * 

'  Tr. 

4 

Dis. 

22  50 

I.   Tr. 

In. 

13  4 

IV.*  Sh. 

In. 

97  9  31  6.2 

I. 

Ec. 

23  49 

I.   Sh. 

Eg- 

17  48 

IV.  Sh. 

Eg. 

13  4 

I.  * 

•  Oc. 

Re. 

16  1  9 

I.   Tr. 

4' 

Dl8. 

99  1  32 

IV.  Tr. 

In 

14  36 

III.' 

*  Sh. 

In. 

18  39  59.3 

I.   £c. 

2  5  29.4 

I.   Ec. 

Di8. 

18  15 

III. 

Sb. 

Eg. 

20  30  33.4 

111.  £c. 

DiB. 

5  41 

1.   Oc. 

Re. 

19  47 

HI. 

Tr. 

In 

22  18 

I.   Oc. 

Re. 

5  44 

IV.  Tr. 

Eg. 

23  17 

HI. 

Tr. 

Eg. 

17  0  0  11.6 

111.  £c. 

Re. 

17  10 

II.  Sh. 

In. 

99  1  31  2.3 

11. 

Ec. 

Dis. 

1  55 

III.  Oc. 

018. 

19  47 

II.  Tr. 

In. 

6  47 

I. 

Sh. 

In. 

5  27 

HI.  Oc. 

Re. 

20  5 

11.  Sh. 

Eg. 

6  51 

II. 

Oc. 

Re. 

9  39  2.8 

11.   £c. 

Dia. 

22  38 

II.  Tr. 

Ei. 

8  4 

1. 

Tr. 

In. 

15  9 

11.  •  Oc. 

Re. 

23  22 

I.   Sh. 

In 

9  7 

I. 

Sb. 

Eg 

15  57 

I.  •  Sh. 

In. 

99  0  41 

1.   Tr. 

In. 

10  22 

I. 

Tr. 

Eg. 

17  18 

I.   Tr. 

In. 

1  42 

I.   Sh. 

Eg. 

99  3  59  36.0 

I. 

Ec. 

Dis. 

18  17 

1.   Sh. 

Eg. 

3  0 

I.   Tr. 

E^. 

Dl8. 

7  32 

1. 

Oc. 

Re. 

19  37 

I.   Tr. 

E«[. 

Dl8. 

20  34  3.1 

I.   Ec. 

19  47 

11. 

Sh. 

In. 

19  13  8  26.1 

1.  •  Ec. 

94  0  9 

1.   Oc. 

Re. 

20  42  48.6 

IV. 

Ec. 

Ditf. 

16  46 

I.   Oc. 

Re. 

0  31  19.3 

III.  Ec. 

Dis. 

22  17 

11. 

Tr. 

In. 

19  3  52 

II.  Sh. 

In. 

4  0  33.5 

III.  Ec. 

Re. 

22  41 

11. 

Sb. 

Eg. 

6  32 

II.   Tr. 

In. 

5  45 

III.  Oc. 

DU. 

90  I  8 

II. 

Tr. 

Eg. 

6  47 

11.  Sh. 

Eg- 

9  16 

III.  Oc. 

Re. 

1  10  49.6 

IV. 

Ec. 

Re.  1 

9  23 

II.  Tr. 

Eg. 

12  13  43.3 

11.  *  Ec. 

Dis. 

1  16 

I. 

Sb. 

In. 

10  25 

I.   Sh. 

In. 

17  37 

11.  Oc. 

Re. 

2  31 

I. 

Tr. 

In. 

11  46 

1.   Tr. 

In. 

17  50 

1.   Sh. 

In. 

3  36 

1. 

Sh. 

Eg. 

12  45 

I.  •Sh. 

Eg. 

19  9 

1.   Tr. 

In. 

4  50 

1. 

Tr. 

e|. 

14  5 

1.  "Tr. 

e|. 

Dl8. 

20  10 

I.   Sh. 

Eg 

8  31 

IV. 

Oc. 

I>i^ 

90  7  37  OS 

I.   Ec. 

21  28 

I.   Tr. 

e|. 

DlB. 

12  40 

IV.* 

Oc. 

Re. 

10  36 

III.  Sh. 

In. 

95  15  2  30.8 

I.  *  Ec. 

22  28  10.8 

I. 

Ec. 

Dis. 

11  14 

I.   Oc. 

Re. 

July. 

1  1  59 

I.   Oc. 

Re. 

4  18  36 

III.  Sh. 

In. 

9  8  31  43.9 

HI. 

Ec. 

Dis. 

4  31  32.8 

111.  £c. 

Oil. 

22  15 

III.  Sh. 

Eg. 

11  57 

IV.- 

Sh. 

Eg 

6  0  21^ 

III.  £c. 

Re. 

23  29 

111.  Tr. 

In 

12  0  6.3 

III.' 

»Eo. 

rI. 

9  30 

III.  Oc. 

Oil. 

5  2  59 

HI.  Tr. 

Eg 

Dis. 

13  9 

HI.* 

»Oc. 

Dis. 

12  59 

III.*  Oc. 

Re. 

4  5  36.6 

H.  Ec. 

16  38 

III. 

Oo. 

Re. 

14  48  19.7 

11.  •  Ec. 

Dis. 

8  41 

I.   Sb. 

In. 

17  22  53.3 

II. 

Ec. 

Dis. 

19  44 

I.   Sh. 

In. 

9  16 

II.  Oc. 

Re. 

18  10 

IV. 

Tr. 

In. 

20  3 

II.  Oc. 

Re. 

9  53 

1.   Tr. 

In. 

21  38 

I. 

Sb. 

In. 

20  59 

1.   Tr. 

In. 

11  1 

1.  *  Sh. 

Eg. 

22  16 

IV. 

Tr. 

Eg. 

22  4 

1.   Sh. 

Eg. 

12  11 

I.  *Tr. 

Eg. 

22  27 

n. 

Oe. 

Re. 

23  17 

I.   .Tr. 

£?. 

Dl8. 

6  5  53  46  4 

1.   Ec. 

Dis. 

22  47 

I. 

Tr. 

In. 

9  16  56  39.2 

I.   Ec. 

9  21 

I.   Oc. 

Re. 

23  58 

I. 

Sh. 

Eg. 

SO  27 

I.   Oc. 

Re. 

22  24 

H.  Sh. 

In. 

9  1  5 

I. 

Tr. 

E?. 
Dis. 

8  9  6 

II.  Sh. 

In. 

y  0  44 

11.  Tr. 

In. 

18  50  52.2 

I. 

Ec. 

11  31 

II.  *  Tr. 

In. 

1  18 

11.  Sh. 

Eg. 

22  15 

I. 

Oo. 

Re. 

12  0 

II.  *  Sh. 

Eg. 

3  10 

I.   Sh. 

In 

lO  11  43 

II.  • 

Sh. 

In. 

14  13 

I.  *  Sh. 

In 

3  35 

11.  Tr. 

Eg. 

13  57 

II.  • 

Tr. 

In. 

14  22 

11.  •  Tr. 

Eg. 

4  20 

1.   Tr. 

In 

14  37 

II.' 

Sh. 

Eg 

15  26 

I.  •'Tr. 

In. 

5  30 

1.   Sh. 

Eg. 

16  7 

I.  • 

Sb. 

In. 

16  33 

1.   Sh. 

Eg. 

6  38 

I.   Tr. 

Ei. 

16  48 

H. 

Tr. 

Eg 

17  44 

I.   Tr. 

Eg. 

9  0  22  22.7 

1.   Ec. 

Dis. 

17  14 

I. 

Tr. 

In. 

411  25  15.4 

I.   Ec. 

Dis. 

3  48 

I.   Oc. 

lie. 

18  26 

I. 

Sh. 

Eg. 

14  54 

I.  *  Oc. 

Re. 

7  17 

IV.  Sh. 

In. 

19  32 

I. 

Tr. 

Ei. 

NOTt«— For  Fha0<M  of  Eollpsee  see  pages  464  and  465.  *  Visible  at  Wssbfaigton. 

Ec,  dsBOtes  eSHpw ;    Oc.,  ocoaltatk» }    Tr.,  tisasii  of  fbe  istolUte  j    Sb.,  tnunit  of  the  abateirt 


JUPITER'S  SAT£IiLIT£S,  1879*      467 


WASHINGTON  MEAN  TIME. 


JnlT 


9     h  m     s~" 

11  13  19  30.0 

16  43 

iSi  37 

19    2  15 

3    6 

6  35 

6  40    9.0 

10  35 

11  38 
11  41 
IS  55 

13  59 

IS    7  48    2.1 

11  10 

14  1    1 

3    9 

3  55 

5  4 

6  0 

6  8 

7  23 

8  26 

15  2  16  39.8 
5  37 

12  32    0.1 

15  &9  54.5 

16  44 

19  57  25.8 

20  13 
23  32 

16  0  35 

0  49 

1  52 

2  53 

14  55    2.0 

19  19  19.4 

20  45  10.7 

17  0    3 
0  39 

4  42 
14  20 

16  21 

17  14 

18  0 

19  1 
19  12 


I.    •  Ec. 

I.  Oo. 
III.  Sh. 
III.  Sh. 
III.  Tr. 
III.    Tr. 

II.  Eo. 

I.  •Sh. 

II.  •  Oo. 
I.  *Tr. 
I.  "Sh. 
I.    •Tr. 

I.       Eo. 

I.  •  Oc. 

II.  Sh. 


II. 
II. 
I. 

II. 

I. 

1. 

I. 

I. 

I. 


Tr. 
Sh. 
Sh. 

Tr. 
Tr. 
Sh. 
Tr. 
Ec. 
Oo. 


III.*  Eo. 
III.*  Ec. 
III.    Oo. 

II.  Ec. 

III.  Oc. 
I.       Sh. 

I.  Tr. 

II.  Oo. 
I.  Sh. 
I.  Tr. 
IV.»  Ec. 

IV.  Ec. 

I.  Ec. 

I.  Oc. 
IV.  Oc. 
IV.  Oc. 

II.  *  Sh. 


II. 

II. 

I. 

I. 

II. 


Tr. 
Sh. 
Sh. 
Tr. 
Tr. 


Ois. 

Re. 

In. 

Eg. 
Id. 

E« 

Die. 
In. 
Re. 
In. 

Eg. 

018. 

Re. 

In. 

In. 

Eg. 

In. 

Eg. 

In. 

Ef 
Dim. 

Re. 

Dii. 

Re. 

Dia. 

DiB. 

Re. 

In. 

In. 
Re. 

DlB. 

Re. 

Difl. 
Re. 
Dis. 
Re. 

In. 

In. 
Eg. 
In. 
In. 

Eg 


m 


d     h 
IT  20  20 
21  "' 

18  15 
18  30 

19  2  37 
6  15 


20 

13  49.9 


6  39 

9  14  41.4 
10    8 

12  29 

13  28 

13  59 

14  49 

15  46 

90  9  42  23.5 
12  57 

91  3  38 

5  32 

6  32 

6  57 

7  54 

8  23 

9  17 
10  13 


99 


2.6 


99 


4  11 
7  24 

16  32  30.7 

19  59  55.7 

20  14 

22  31  58.9 

23  43 


1 
2 
3 
3 

4 


25 
21 

9 
46 
40 


22  39  35.1 
94    1  50 

16  57 

18  43 

19  51 

19  54 

20  47 

21  34 

22  14 


I. 

Sh 

Eg. 

I. 

Tr 

E^. 

I.    •  Ec 

.    Dia. 

I. 

Oo 

.    Re. 

111. 

Sh 

.    In. 

III. 

Sh. 

Eg 

III. 

Tr 

.    In. 

II. 

Eo. 

Dia. 

II1.«  Tr 

.    Eg. 

I.    •Sh 

.     In. 

I.    •Tr 

.     In. 

II.  "Oc 

.    Re. 

I.    •Sh. 

.    Eg. 

I.    * 

1  xr 

.    Ee. 

I. 

Eo 

.      018. 

1. 

Oc 

.     Re. 

II. 

Sh 

In. 

II. 

Tr. 

In. 

II. 

Sh. 

Eg 

I. 

Sh 

In. 

I. 

Tr. 

In. 

II. 

Tr. 

Eg. 

1. 

Sh. 

Eg. 

I.    * 

»  Tr. 

Eg. 

I. 

Eo. 

018. 

I. 

Oc 

.    Re. 

III. 

Ec. 

018. 

Ill 

Ec. 

Re. 

III. 

Oc 

.     Dia. 

11. 

Eo. 

0ia. 

III. 

Oo 

.    Re. 

I. 

Sh. 

In. 

I. 

Tr 

.    In. 

11. 

Oo 

.    Re. 

I. 

Sh. 

Eg. 

1. 

Tr. 

Eg. 

1. 

Eo. 

018. 

I. 

Oo 

.    Re. 

II. 

Sh. 

.     In. 

II. 

Tr. 

In. 

II. 

Sh. 

Eg 

1. 

Sh 

In. 

I. 

Tr. 

In. 

11. 

Tr. 

Eg. 

I. 

Sh. 

Eg. 

d    h  m     i 
9423    6 

95  1  30 
6  7 
9  51 

13  52 

17    8  15.8 

20  17 

96  6  38 
10    8 

10  15 

11  49  15.6 

13  36 

14  23 

15  14 

16  18 

16  43 

17  32 

97  11  36  51.0 

14  43 

6  16 

7  53 

8  51 

9  9 
9  40 

10  44 

It  11 

11  58 
6    5  31.9 
9  10 

20  33  44.5 


86 


1 
3 
3 
4 
5 
5 


6 

9 

20 

6 

27 

40 


34.2 


81 


6  24 

0  34 

3  36 

19  35 

21    3 

21  48 

22  28 

22  33 

23  54 


5.8 


I. 

Tr. 

IV. 

Sh. 

IV. 

Sh. 

IV. 

Tr. 

IV.* 

Tr. 

I. 

Ec. 

I. 

Oc. 

III. 

Sh. 

III.* 

Tr. 

III.* 

Sh. 

II.  • 

Ec. 

III.* 

'  Tr. 

I.  « 

'Sh. 

1.  * 

'  Tr. 

II. 

Oo. 

I. 

Sh. 

I. 

Tr. 

I. 

Ec. 

I.  * 

Oo. 

11. 

Sh. 

il. 

Tr. 

I. 

Sh. 

II. 

Sh. 

I.  * 

'  Tr. 

II.* 

Tr. 

I.  * 

Sh. 

1.  • 

Tr. 

I. 

Ec. 

I. 

Oc. 

III. 

Ec. 

II. 

Ec. 

III. 

Oc. 

1. 

Sh. 

I. 

Tr. 

11. 

Oo. 

L 

Sh. 

L 

Tr. 

I. 

Eo. 

I. 

Oo. 

II. 

Sh. 

11. 

Tr. 

I. 

Sh. 

11. 

Sh. 

1. 

Tr. 

II. 

Tr. 

Eg. 
In. 
Eg. 

In. 
E^. 

018. 

Re. 

In. 

In. 

Eg. 

018. 

Eg. 

In. 
In. 
Re. 

E?- 

018. 

Re. 
In. 

In. 
In. 
Eg. 
In. 

Eg. 
Eg. 

E?- 

018. 

Re. 
0i8. 

0i8. 

Re. 

In. 

In. 

Re. 

Eg. 

Eg. 

018. 

Re. 

In. 

In. 

In. 
Eg. 

In. 

Eg- 


Ingnit. 


10    8 

0  50 

19    2  48.0 

22    3 

9    9    7  30.4 

10  38 

13  27  38.8 

13  31 

14  15 

14  23  52.2 

15  50 

16  17 

16  59 

16  59 

I.       Sh.    Eg. 
I.       Tr.    Eg. 

0i8. 

Re. 

0i8. 

In. 

Re. 

In. 

Ej. 

018. 
0i8. 

In. 
In. 
Eg. 


I. 

I. 

IV. 

III.* 

IV.* 

III.* 

III.* 

II. 

IV.* 

I. 
1. 
III. 


Ec. 
Oc. 

Ec. 
Sh. 
Ec. 
Tr. 

Sh. 
Ec. 
Oc. 
Sh. 
Tr. 
Tr. 


918  35 

18  37 

19  17 
19  50 

8  13  31 
16  29 

4  8  64 
10  13 

10  45 

11  25 


24.7 


11 
13 
13 


47 
4 

5 


13  43 


II.     Oc. 
I.       Sh. 


I. 
IV. 

I.  * 
1. 
II. 

II.  * 


Tr. 
Oc. 
Ec. 
Oc. 
Sh. 
Tr. 


A  • 

*Sh. 

1  • 

*Tr. 

II. 

*  Sh. 

II. 

•Tr. 

&  ■ 

*  Sh. 

M  • 

•Tr. 

Re. 
Eg. 

Eg. 
Re. 
0i8. 
Re. 

In. 
In. 

In. 
In. 

Eg. 
Eg. 
Eg. 


5  8    0 
10  55 

6  0  34 
3  41 
5  13 
5  51 

32 
33 


7.4 

44.5 
12.4 


6 

7 


7 

8 


43 

9 


7    2  28  43.0 


5 
22 


21 

13 


23  22 


1.  Ec. 

I.  *  Oc. 

III.  Ec. 

II.  Ec. 
I.  Sh. 
I.  Tr. 

III.  Oc. 
I.  Sh. 


11. 

Oc. 

I. 

Tr, 

I. 

Ec. 

1. 

Oc. 

II. 

Sh. 

11. 

Tr. 

0i8. 
Re. 

0i8. 

0i8. 

In. 

In. 

Re. 

Eg. 

Re. 

Eg. 

018. 

Re. 
In. 
In. 


Ib.,  d6iK»l«  lBgi8H ;    Eg.,  «gxvM ;    Dte.,  diMppearaoM ;    lU.,  reappewanoe.    *  VUble  el  WaahtaigtoB. 


458      JUPITER^S  SATEIXITES,  187». 


WASHINGTON  MEAN  TIME. 

Aignst. 

d     h   m     8 

d     h    m      B 

d     h   m     8 

7  83  42 

I. 

Sh. 

In. 

15  22  52  14.6 

I.       Ec. 

Dis. 

94    0  29 

I.       Tr. 

Eg 

8    0  17 

1. 

Tr. 

In. 

16    1  32 

I.       Oc 

.    Re. 

1   18 

II.     Oc. 

file. 

1     6 

II. 

Sh. 

Eg 

18  39 

III.    Sh. 

In. 

2  15 

III.    Sh. 

Ef 

2    2 

1. 

Sh. 

Eg. 

19  33  20.4 

II.     Ec. 

Dis. 

2  55 

III.    Tr. 

E^. 

2  13 

U. 

Tr. 

Eg. 

20    4 

I.       Sh. 

In. 

19  15  49.9 

1.       Ec. 

Dis. 

2  35 

1. 

Tr. 

Eg. 

20  10 

111.    Tr. 

In. 

21  42 

1.       Oc. 

Re. 

20  57  27.0 

I. 

Ec. 

Dis. 

20  27 

I.       Tr. 

In. 

95  16  27 

I.    •Sh. 

fn. 

23  47 

1. 

Oc. 

Re. 

22  15 

III.    Sh. 

Eg. 

16  36 

I.    'Tr. 

In. 

914  38 

111. 

Sh. 

In. 

22  24 

I.       Sh. 

Eg. 

16  48 

II.  •  Sh. 

In. 

16  52 

III. 

Tr. 

In. 

22  45 

I.       Tr. 

Eg. 

17    4 

II.     Tr. 

In. 

16  58  33.2 

11. 

Ec. 

Dis. 

23    5 

II.     Oc. 

Ri. 

18  47 

I.       Sh. 

Eg. 

18  10 

I. 

Sh. 

In. 

23  38 

III.    Tr. 

Eg. 

18  54 

1.       Tr. 

Eg 

18  15 

in. 

Sh. 

Eg. 

17  17  20  54.2 

I.       Ec. 

Dis. 

19  41 

II.     Sh. 

Eg 

18  43 

]. 

Tr. 

In. 

19  58 

I.       Oc 

.    Re. 

19  55 

II.     Tr. 

H 

20  20 

111. 

Tr. 

Eg. 

19  14  10 

II.  •  Sh. 

In. 

96  13  44  38.4 

1.    •  Ec. 

Du. 

20  30 

1. 

Sh. 

Eg. 

14  33 

I.    •  Sh. 

.    In. 

16    8 

I.   •Oo. 

Re. 

20  51 

II. 

Oo. 

Re. 

14  48 

II.  •  Tr. 

In. 

97  10  56 

I.   'Sh. 

In. 

21     1 

I. 

Tr. 

Eg. 

14  53 

1.    -Tr 

.     In. 

11     1 

1.   'Tr. 

In. 

lO  15  26    5.5 

I. 

£e. 

Dis. 

16  53 

I.       Sh. 

Eg 

11  25  44.3 

II.  •  Ec. 

Dis. 

]8  13 

I. 

Oo. 

Re. 

17    3 

II.     Sh. 

Ei. 

12  38  20.3 

III.*  Ec. 

Dis. 

19  45 

IV. 

Sh. 

In. 

17  11 

I.       Tr 

Eg. 

13  15 

I.    •  Sh. 

Eg. 

11    0  17 

IV. 

Sh. 

Eg. 

17  39 

II.     Tr. 

H' 

13  20 

1.    •Tr. 

Eg. 

0  42 

IV. 

Tr. 

In. 

19    3  20  56.5 

IV.    Ec. 

Dis. 

14    0 

IV.*  Sh. 

In. 

4  42 

IV. 

Tr. 

Eg. 

10  18 

IV.-  Oc 

.    Re. 

14  25 

11.  •  Oc. 

Re. 

11  32 

II. ' 

'Sh 

In. 

11  49  40.7 

I.    •Ec. 

Dis. 

14  59 

IV.»  Tt. 

In. 

12  31 

II.* 

'  Tr. 

In. 

14  24 

I.    •Oc 

.    Re. 

16  26 

III.*  Oo. 

Re. 

12  39 

I.  * 

Sh. 

In. 

90   8  37  17.1 

III*  Ec 

.    Dis. 

18  28 

IV.    Sh. 

Eg. 

13    9 

I.  • 

'  Tr. 

In. 

8  50  46.3 

II.  •  Ec. 

Dis. 

19    2 

IV.    Tr. 

Eg. 

14  25 

II.* 

'Sh. 

Eg. 

9    1 

I.    -Sh 

.     In. 

9§    8  13  19.4 

1.       Ec. 

Dis. 

14  59 

I.  * 

'Sh. 

Eg. 

9  19 

I.    -Tr 

In. 

to  34 

I.       Oc. 

Re. 

15  22 

II.* 

'Tr. 

Eg. 

11  21 

1.    •Sh. 

Eg. 

99    5  24 

I.       Sh. 

In. 

15  27 

I.  * 

'Tr. 

£f. 

11  37 

I.    •Tr 

Eg. 

527 

1.       Tr. 

In. 

19    9  54  50M 

I.  * 

'  Ec. 

dL. 

12  11 

II.  ^-Oc 

.    Re. 

6    7. 

II.     Sh. 

In. 

12  39 

I.  * 

Oc. 

Re. 

13  10 

III.*  Oc 

.    Re. 

6  12 

I.      Tr. 

In. 

IS   4  36  14.8 

III. 

£o. 

Dis. 

91    6  18  20.2 

1.       Ec 

Dis. 

7  44 

I.   •  Sh. 

Eg. 

6  15  56.6 

II. 

Ec. 

Dis. 

8  50 

I.    •  Oc 

.    Re. 

7  46 

I.    'Tr. 

Eg. 

7    7 

1. 

Sh. 

In. 

99    3  29 

II.     Sh. 

In. 

9    0 

II.  •  Sh. 

Eg. 

7  36 

I. 

Tr. 

In. 

3  30 

I.       Sh 

.    In: 

9    3 

II.  •  Tr. 

Ej. 

9  27 

I.  • 

'Sh. 

Eg 

3  45 

I.       Tr 

.     In. 

86    2  41 

I.       Oc. 

Die. 

9  52 

III.* 

'  Oc. 

Re. 

3  56 

II.     Tr. 

In. 

5    0 

I.       Oc. 

Re. 

'  9  53 

I.  * 

'  Tr. 

Eg. 

5  50 

1.       Sh. 

Eg. 

23  53 

I.       Tr. 

In. 

9  58 

11.* 

Oc. 

Re. 

6    3 

I.       Tr. 

Eg. 

93  53 

1.       Sh. 

In. 

14   4  23  27.6 

I. 

Ec. 

Dis. 

6  22 

II.     Sh. 

Eg. 

81    0  40 

I.      Oc. 

Dis. 

7    6 

I. 

Oc. 

Re. 

6  47 

II.     Tr. 

Eg. 

2  12 

II.     Tr. 

Eg 

Id    0  51 

II. 

Sh. 

In. 

98    0  47    7.6 

1.       Ec. 

Dis. 

2  12 

I.       Sh. 

Eg. 

1  36 

I. 

Sh. 

In. 

3  16 

1.       Oc 

.    Re. 

2  41 

III.   Tr. 

In. 

1  39 

11. 

Tr. 

In. 

21  58 

1.       Sh. 

In. 

2  41 

III.   Sh. 

In. 

2    1 

1. 

Tr. 

In. 

22    8  14.6 

11.     Ec. 

Dis. 

3  31 

II.     Oc. 

Re. 

3  44 

II. 

Sh. 

Eg. 

22  11 

1.       Tr. 

In. 

6  10 

III.    Tr. 

Eg. 

3  56 

I. 

Sh. 

e|. 

22  40 

III.    Sh. 

In. 

6  15 

III.    Sh. 

E|. 

4  19 

I. 

Tr. 

Eg. 

23  26 

III.    Tr. 

In. 

21     7 

1.       Oc. 

D&. 

4  31 

II. 

Tr. 

Eg. 

94   0  18 

1.       Sh. 

Eg. 

23  25  53i) 

I.       Ee. 

Re. 

September. 

t 

1  18  19 

I. 

Tr. 

In. 

9  15  33 

I.    •Oc 

.    Dis. 

8  16  47    8.6 

II.     Ee. 

Re. 

18  22 

I. 

Sh. 

In. 

17  54  43.3 

1.       Ec. 

Re. 

20    3  35.6 

III.    Ec. 

Re. 

19  20 

II. 

Tr. 

In. 

8  12  45 

1.    •  Tr. 

In. 

4    9  59 

1.    •Oc. 

Dis. 

19  26 

11. 

Sh. 

In. 

12  50 

I.    •Sh. 

In. 

12  23  24.8 

I.    •  Ec. 

Re. 

20  38 

1. 

Tr. 

Eg. 

13  47 

II.  •  Oc 

.    Dis. 

20  23 

IV.    Oc. 

Dis. 

20  41 

I. 

Sh. 

Eg. 

15    4 

1.    •  Tr. 

Eg. 

5    1  46  37.8 

IV.    Ec. 

Re. 

22  11 

11. 

Tr. 

Eg. 

15  10 

1.    *»  Sh. 

Eg. 
Dis. 

7  11 

I.    •  Tr. 

In. 

22  19 

If. 

Sh. 

Eg. 

16  12 

III.*  Oc 

7  19 

1.    •Sh. 

In. 

Note.— -For  Phases  of  Eclipses  see  pages  464  and  465.  *  IHsible  at  Washington. 

fie.,  denotes  edipee;    Oo.,  ooonltetiOD ;    Tr.,  transit  of  Che  satellite ;    Sh.,  tnnsii  of  the  sbodonr  s 


JUPITER^S  SATEIililTES,  1879.      460 


WASHINGTON  MEAN  TIME. 


September. 


T 
ft 


h 
8 
8 
9 


m 
28 
45 
30 


9  38 
11  19 
11  38 

4  25 

6  59  14.6 
1  37 

1  48 

2  53 

3  56 


4  7 

5  56 

6  4 
6  41 
926 

10  16 


42.8 


88  51 
§    1  20  59.5 

90  3 
80  16 

91  36 

92  4 

28  29 
82  35 
9  0  27 
0  57 
17  16 
19  49  50.6 

1914  29 

14  45 
16    0 

16  48 

17  4 

19  22  17.9 

19  28 
11    0    4  25.4 

n  43 

14  18  34.3 
19    8  55 
9  14 

10  45 

11  14 
11  2:) 
11  33 

13  36 

14  16 


18 


5 
6 

8 
8 


10 
10 
16 
47  25.7 


920 

12  39 
14    3  21 

3  42 


11.  •  Tr. 

Id. 

U.  *  Sh. 

In. 

I.    'Tr. 

Kg. 

I.    •Sh. 

II.  •  Tr. 

Eg. 

II.  *  Sh. 

Kg- 

I.       Oc. 

Die. 

I.       Ee. 

Re. 

I.       Tr. 

In. 

I.       Sh. 

In. 

II.     Oc. 

Dig. 

I.       Tr. 

Eg. 

I.       Sh. 

Eg. 

III.    Tr. 

In. 

11.     Ec. 

Re. 

III.    Sh. 

In. 

III.    Tr. 

Eg. 

III.    Sh. 

Eg. 

1.       Oc. 

Dit. 

I.       Ee. 

Re. 

I.       Tr. 

In. 

I.       Sh. 

In. 

II.     Tr. 

In. 

II.     Sh. 

In. 

1.       Tr. 

Eg. 

I.       Sh. 

Eg. 

11.     Tr. 

Eg. 

II.     Sh 

E?. 

I.       Oc. 

Din. 

1.       Eo. 

Re. 

I.    •Tr. 

In. 

I.    -Sh. 

In. 

11.  •  Oc. 

DiB. 

1.       Tr. 

Eg. 

I.       Sh. 

Eg. 

11.     Ee. 

Re. 

111.    Oc. 

Dis. 

III.    Ec. 

Re. 

I.    •  Oc. 

Dis. 

I.    •  Ec. 

Re. 

I.    •  Tr. 

In. 

1.    •  Sh. 

In. 

U.  •  Tr. 

In. 

I.    •Tr. 

Eg. 

11.  •  Sh. 

In. 

I.    •  Sh. 

Eg 

11.  •  Tr. 

Eg. 

II.  •  Sh. 

Eg. 

IV.    Tr. 

In. 

I.       Oc. 

Dig. 

IV  •  Sh. 

In. 

I.    •  Ec, 

Re. 

IV  .•  Tr. 

Eg. 

IV.*  Sh. 

Eg. 

I.       Tr. 

In. 

I.       Sh. 

In. 

14 


1    1  35  51.1 
10  43 
•^  29 
22    3 


I. 
I. 
I. 
I. 


h 
5 
5 
6 

8 


m     s 

7 
40 

1 
39  57.7 


9  13 

10  43 

12  44 

14  16 
1ft    0  36 

3  16  12.3 
21  47 
S»  11 

23  53 

16  0  6 
0  30 
0  42 

2  45 

3  35 

19    2 

21  45    5.0 

17  16  13 

16  40 
18  14 

18  32 

16  59 
.    21  57  38.5 

22  46 

18  4    5  59.7 

13  28 

16  13  50.3 

19  10  40 

11  8 

12  58 

13  2 

13  27 

14  I 

15  54 

16  54 
99    7  55 

10  42  43.0 
91    5    6 
5  37 

7  29 
7  24 
7  56 

10  36 

11  15  24.2 

12  32 

14  45 

14  50 

15  51  35.9 

16  3 

18  18 

19  56  44.7 
99    2  21 

5  11  31.1 


II.» 
II.» 

I.» 
I.* 


II. 
II. 


« 


v.« 

1.  * 
IM 

Il.»  Sh. 
v.*  Oc* 
V.    Ec. 


Oc. 
Tr. 
Sh. 
Ec. 
Tr. 
Sh. 

Tr. 
Sh. 
Oc. 
Eo. 
Tr. 
Sh. 

Tr. 
Tr. 
Sh. 
Sh. 
Tr. 
Sh. 

Oc. 
Ec. 
Tr. 
Sh. 
Oc. 
Tr. 

Sh. 
Ec. 
Oc. 
Eo. 
Oc. 
£c. 

Tr. 
Sh. 
Tr. 
Tr. 
Sh. 
Sh. 

Tr. 

Sh. 
Ec. 
Oc: 
Tr. 
Sh. 

Oc. 
Tr. 
Sh. 
Oc. 
Ec. 
Tr. 


II. 
II. 

V. 


Tr. 

Sh. 

Eo. 
Oc. 
Ec. 


Dig. 

Eg. 

Eg. 

Re. 

In. 

In. 

5« 
E^. 

Dig. 

Re. 

In. 

In. 

In. 

Eg. 

In. 

Eg. 

Dig. 

Re. 

In. 

In. 

Dig. 

Eg. 

Eg. 

Re. 

Dig. 

Re. 

Dig. 

Re. 

In. 
In. 

In. 

Eg. 
In. 

£«• 

£«• 
Dig. 

Re. 

In. 

In. 

Dig. 

Eg. 

Kg. 
Dig. 

Re. 

In. 

In. 

Re. 

Dig. 

Eg. 

Re. 
Dig. 
Re. 


d     h 

99  23 
98    0 

1 
2 


m 
32 

6 
50 
11 

2  25 

3  20 


5  3 

6  13 

20  47 
23  40  25.1 
94  17  58 
18  34 

20  16 
20  30- 
20  53 
9ft    0  33  10.8 
2    6 

8  7  17.3 

15  14 
18    9  11.9 
9612  24 

13  3 

14  43 

15  21 

15  22 

16  40 

18  13 

19  32 
97    9  40 

12  38    6.1 

6  50 

7  32 

9  10 
9  38 
9  50 

13  51 


2.4 


15  54 

18  47 

19  26 
22  19 

99   4    7 
7    6 


55.6 


80 


19  43 

0  0 

1  17 

2  0 

2  33 

3  36 

4  19 

4  31 

5  39 

6  51 

7  23 

8  51 
22  33 


I. 

Tr. 

I. 

Sh. 

I. 

Tr. 

II. 

Tr. 

I. 

Sh. 

II. 

Sh. 

II. 

Tr. 

11. 

Sh. 

I. 

Oc. 

I. 

Ec. 

1. 

Tr. 

1. 

Sh. 

1. 

Tr. 

II. 

Oc. 

1. 

Sh. 

11. 

Ec. 

III. 

Oc. 

III. 

•  Ec. 

I. 

Oe. 

I. 

Ec. 

I. 

•Tr. 

I. 

•  Sh. 

I. 

Tr. 

II. 

Tr. 

I. 

Sh. 

II. 

Sh. 

11. 

Tr. 

n. 

Sh. 

I. 

•Oc. 

I. 

•  Ec. 

I. 

•  Tr. 

I. 

•  Sh. 

I. 

•Tr. 

II. 

•Oc. 

I. 

•  Sh. 

II. 

•Ec. 

HI 

Tr. 

III. 

Sh. 

Ill 

Tr. 

HI. 

Sh. 

1. 

Oc. 

I. 

»  Ec. 

IV. 

Tr. 

IV. 

Tr. 

I. 

Tr, 

I. 

Sh. 

IV. 

Sh. 

1. 

Tr. 

I. 

Sh. 

11. 

Tr. 

H. 

Sh. 

IV. 

•Sh. 

H. 

•Tr. 

II. 

•  Sh. 

I. 

Oc. 

Oetober. 


Ec«  Re. 

Tr.  In. 

Sh.  In. 

Tr.  Eg. 


122  47 
22  48 
9    3    8  55.2 
5  31 


H.  Oc.  Dig. 

I.  Sh.  Eg. 

II.  Re.  Re. 

III.  Oc.  Dig. 


9  12    9    0.5 

17    0 

20    4  39.1 
8  14  10 


In. 

In. 

fl 

Kg. 

Eg. 

Dig. 

Re. 

In. 

In. 

Eg. 
Dig. 

S« 
Re. 

Dig. 

Re. 

Die. 

Re. 

In. 

In. 
Eg. 
In. 

Eg. 
In. 

g« 

E9. 

Dig. 
Re. 

In. 

In. 

E9. 

Dig. 

Eg. 

Re. 

In. 
In. 

f« 

E^. 

Dig. 
Re. 

In. 

In. 
In. 
In. 

Eg. 

Eg. 
In. 

In. 

Eg. 

E?. 

Dig. 


III.^  Ec.  Re. 

1.       Oc.  Dig. 

I.       Ec.  Re. 

I.    •  Tr.  In. 


Id.,  denoiM  ingren;    Eg.,  egrew;    IMt.,  disaispearaiMM ;    Re.,  Tenqpeuanoe.    *Yi«ibl«  gl  WeihiQgtoa. 


460      JUPITER'S  SATEIililTES,  18T0. 


WASHINGTON  MEAN  TIME. 


Oftobei. 


d  h  m   B 
8  14  58 

16  39 

17  17 
17  42 
19  16 
30  34 

a^  10 
411  37 

14  33  34.3 
5  8  36 
9  27 

10  55 

U  46 

11  57 

16  26  52.7 
19  20 
22  48 
2-2  53 


2 
5 
9 
3 
3 
5 


20 
54 

2  24.7 

3 
56 
22 


6  15 
6  53 

8  37 

9  45 
11  30 

8  0  21 


1 

3 

5 

10 

14 

21 


28 

31  21.4 

47 
8  15.9 
7  28.5 

30 


22  24 

23  49 
9  0  43 

1  7 

5  44  51.9 

8  59 


12 
12 
16 
18 
22 

10  15 

16 
18 
19 
20 
21 
22 

11  0 

13 

16 

19  10 

11 


32 
49 
10 
47 
0 
57 

53 

16 

12 

4 

57 
56 

49 
14 
29 
24 
22 


36.4 
13.2 

10.6 


6.7 


12  43 

13  41 

14  17 

18  2  54.9 
22  49 


I. 

Sh. 

Id. 

I. 

Tr. 

Eg. 

1. 

Sh. 

Eg- 

II. 

Tr. 

In. 

II. 

Sh. 

In. 

11. 

Tr. 

Eg. 

11. 

Sh. 

% 

I.  • 

Oc. 

Dl8. 

I. 

£c. 

Re. 

1.  • 

Tr. 

In. 

I.  * 

Sh. 

In. 

I.  « 

Tr. 

Eg. 

I.  * 

Sh. 

Eg. 

11.- 

Oc, 

DU. 

II. 

£c. 

Re. 

III. 

Tr. 

In. 

HI. 

Sh. 

In. 

III. 

Tr. 

Eg. 

III. 

Sh. 

E^. 

I. 

Oc 

Dl8. 

I.    • 

£c. 

Re. 

I. 

Tr. 

In. 

I. 

Sh. 

In. 

I. 

Tr. 

Eg. 

I. 

Sh. 

Eg. 

11.  " 

Tr. 

In. 

II.* 

Sh. 

In. 

II.* 

Tr. 

Eg. 

11.* 

Sh. 

H' 

I. 

Oc. 

Dl8. 

IV. 

Oc. 

Dii. 

I. 

£c. 

Re. 

IV. 

Oc. 

Re. 

IV." 

Ec. 

Dis. 

IV. 

Ec. 

Re. 

1. 

Tr. 

In. 

1. 

Sh 

In. 

I. 

Tr. 

Eg. 

I. 

Sh. 

E^. 

11. 

Oc. 

Din. 

11. 

Ec. 

Re. 

III.* 

Oc 

.    Dis. 

III.* 

Oc. 

Re. 

III.* 

Ec. 

Din. 

III. 

Ec. 

Re. 

I. 

Oc. 

Dis. 

I. 

Ec. 

Re. 

I. 

Tr. 

In. 

I. 

Sh. 

In. 

I. 

Tr. 

Eg. 

1. 

Sh. 

Eg. 

II. 

Tr. 

In. 

11. 

Sh. 

In. 

11. 

Tr. 

Eg. 

11. 

Sh. 

E^ 

I.  * 

*  Oc 

.    Dis. 

I. 

Ec. 

Re. 

I.  • 

'  Tr. 

In. 

1.  * 

'Sh. 

In. 

1.  * 

'  Tr. 

Eg. 

1.  • 

'Sh. 

Eg. 

11. 

Oc. 

Dis. 

II. 

Ec. 

Re. 

III. 

Tr. 

In 

d 
18 


14 


b  in   B 
2  23 
2  50 

6  21 

7  41 

10  57  58.2 
4  51 


5 

7 


51 

10 


8  10 

9  16 


n 

12 


16 

8 


14 

15  2 

5 
23  18 

16  0  20 

1  37 

2  39 

3  28 
8  21 

11  3 

12  30 
15  25 


8 
9 
26  55.8 


1.2 


16  4 

16  51  30.2 

20  II  22.4 

20  36 

20  51 

23  55  46.2 


lY  1  3 

17  45 

18  49 

20  4 

21  H 

22  29 


18  0 

1 

3 

15 

18 

19  12 

13 
14 
15 
16 
21 
99  2 

5 

6 

9 

10 

12 

91  6 

7 

6 

10 

11 

13 


35 
21 
27 
3 
24  43.0 
12 

17 

31 

36 

40 

39  9.6 

23 

58 

52 

31 

22 

53  35.4 

40 

46 
59 
5 
42 
54. 


14  34 

16  46 

,99  3  58 

7  22  33.6 


111.    Tr 

Eg. 

III.    Sh 

.     In. 

III.    Sh 

Ef. 

I.    •Oc 

.    Dis. 

1.    •  Ec 

.     Re. 

I.       Tr 

.     In. 

I.       Sh 

.     In. 

1.    •  Tr. 

Eg 

1.    •Sh 

Eg. 

II.  •  Tr 

In. 

II.  •  Sh, 

In. 

II.  •  Tr. 

Eg. 

II.     Sh. 

E^. 

I.       Oc 

.      DlB. 

I.       Ec. 

Re. 

I.       Tr 

.     In. 

I.       Sh. 

,     In. 

I.       Tr. 

Eg 

I.       Sh. 

£^. 

11.     Oc 

.    Dis. 

11.  •  Ec. 

Re. 

IV.^  Tr. 

In. 

III.*  Oc 

.    Dis. 

IV.    Tr. 

Eg. 

III.    Oc. 

Re. 

III.    £c. 

Dis. 

III.    Ec. 

Re. 

I.       Oc 

Dia. 

IV.    Sh. 

In. 

I.       Oc 

.    Re. 

IV.    Sh. 

Eg 

I.       Tr, 

.    In. 

I.       Sh. 

In. 

I.       Tr. 

Eg 

1.      Sh. 

Eg. 

II.     Tr. 

In. 

II.     Sh. 

.    In. 

II.     Tr. 

Eg. 

11.     Sh. 

Eg. 

1.       Oc 

.    Dis. 

I.       Ec 

Re. 

I.    •  Tr. 

In. 

I.       Sh 

In. 

1.       Tr 

Eg. 

I.       Sh 

Eg. 

11.     Oc. 

Dis. 

11.     £c. 

Re. 

111.    Tr. 

In. 

111.    Tr 

Eg. 

III.*  Sh 

.    In. 

1.    •  Oc 

.    Dis. 

111.^  Sh 

Eg. 

1.    •  Ec 

.    Re. 

1.    •  Tr 

.    In. 

I.    •  Sh 

.    In. 

I.    •Tr 

Eg. 

I.    •Sh 

Eg. 

11.  •  Tr 

.     In. 

11.     Sh 

In. 

11.     Tr. 

Eg 

11.     Sh 

Eg. 

1.       Oc 

.    Dis. 

I.       Ec 

Re. 

d  h 

98  1 

2 
3 

4 
5 
10  57  22.8 

16  7 

19  42 

20  53  32.0 

22  26 

94  0  12  38.2 
1  51  24.5 

17  15 
19  35 
90  44 

21  39 
21  54 

23  3 

95  0  55 
3  14 

3  47 

4  26  21.7 
6  6 

8  19  8.9 

16  53 
90  20  21.7 
9614  2 

15  13 

16  21 

17  33 

19  5 

97  0  15  36.0 
6  3 

9  37 

10  54 

11  21 

14  23 

14  49  14.4 

98  8  30 
9  42 

10  49 

12  1 

14  9 

16  33 

17  1 
19  25 

99  5  49 

9  18  13.1 

80  2  57 

4  10 

5  17 

6  30 
8  19 

13  33  56.3 

19  49 
23  24 

81  0  17 

0  55  45.5 
3  47  4.8 


m     8 

7 

A  • 

Tr. 

15 

m  • 

Sh. 

36 

m  m 

Tr. 

34 

Mm 

Sh. 

52 

11. 

Oc. 

4  14 

21  25 

22  30 

23  45 


4.3 


II.  •  Ec. 

III.  Oc. 
III.  Oc. 
III.  Ec. 
I.  Oc. 

III.  Ec. 
1.  Ec. 

IV.  Oc. 
1.  Tr. 
I.  Sh. 
IV.  Oc. 
1.  Tr. 

I.  Sh. 

U.  Tr. 

II.  Sh. 
II.  Tr. 
IV.  Ee. 
II.  Sh. 
IV.  •  Ec. 


1. 
I. 
1. 
I. 
I. 
1. 


Oe. 
Ee. 
Tr. 
Sh. 
Tr. 
Sh. 


In. 

In. 

Eg. 
E^ 
Dis. 
Re. 

Dis. 

Re. 

Dia. 

Dia. 

Re. 

Re. 

Dis. 
In. 
In. 
Re. 

Eg. 

In. 
In. 

^• 

Dia. 

s« 

Re. 

Dia. 
Re. 

In. 
In. 

Eg. 


II. 

Oe. 

Die. 

II. 

Eg. 

Re. 

Ill 

.    Tr. 

Id. 

III 

•Tr. 

Eg. 

III 

•  8b. 

1?. 

I. 

•Oc. 

Dis. 

Ill 

.    Sh. 

Eg. 

I. 

Eo. 

Ri. 

1. 

•  Tr. 

In. 

1 

•Sh. 

In. 

I. 

•  Tr. 

Eg- 

I. 

•Sh. 

Eg. 

11. 

Tr. 

In. 

11. 

Sh. 

In. 

II. 

Tr. 

Eg- 

II. 

Sh. 

^ 

I. 

Oc. 

Du. 

I. 

•  Ec. 

Re. 

I. 

Tr. 

In. 

I. 

Sh. 

In. 

I. 

Tr. 

Eg. 

I. 

•  Sh. 

H' 

II. 

•Oc. 

Dia. 

II. 

Ec. 

Re. 

III.  Oc 

III.  Oc. 

1.  Oc. 

III.  Ec. 

1.  Ec. 

III.  Ko 

I.  Tr. 

1.  Sh. 

I.  Tr. 


Dia. 
Re. 
Die. 
Dis. 
Re. 

Re. 

In. 
In. 
Eg. 


NOTK.— For  PhaMS  of  EclipsM  see  pages  464  and  465.  *  Yisible  at  Washington. 

Eo.,  denotes  eclipse ;    Oc,  ooooltation ;    Tr.,  txansit  of  the  satellite )    Sb.,  transit  of  the  shadoir  i 


JUPITER'S  SATEIililTES^  1879.      461 


WASHINGTON  MEAN  TIME. 


NoTember. 


d 

1 


m 


2,2 


h 

0  58 
3  24 

5  53 

6  16 

8  44 
18  45 

22  16 
9    3  22 

7  48 
15  10 

15  53 

17  8 

18  13 

19  16 
19  27 
21  33 

8    2  52  14.1 

9  48 

13  13 

13  23 

14  56 

16  44  55.4 

18  25 
4  10  21 

11  37 

12  41 

13  56 
16  39 

19  11 
19  32 


22 
7 

11 
4 
6 
7 


3 
41 
13  54.5 

49 
6 
9 


8  25 

10  48 

16  10  41.3 
723  37 

2  9 

3  12 

4  58  39.1 

5  42  46.4 
8  16    9.5 

23  17 
§    0  *35 

1  37 

2  54 
5  55 
8  31 
8  48 

11  22 

20  37 
9    0  11  43.9 

17  45 

19  3 

20  5 


21  22 
lO    0    4 
5  29 
10    4 
13  38 


3.1 


I. 
11. 
II. 
11.  • 
II.  • 
1. 


Sh 
Tr 
Sh 
Tr 

Sh 
Oc 


1.  Ec 
IV.  Tr 
IV."  Tr 
IV.  Sh 
1.  Tr 
I.       Sh 

I.  Tr 

IV.  Sh 

I.  Sh 

II.  Oc 

II.  Ec 
I1I.«  Tr 

I.       Oc 

III.  Tr 
III.  Sh 
I.  £o 
III.  Sh 
I.    •Tr 


I. 
I. 
I. 


Sh 
Tr 

Sh 


II.  Tr 
II.  Sh 
II.     Tr 


II. 

Sh 

1. 

•Oc 

I. 

•Ec 

I. 

Tr 

I. 

•Sh. 

I. 

•  Tr, 

I. 

•Sh 

II. 

•Oc 

II. 

Ec. 

Ill 

.    Oc 

I. 

Oc 

Ill 

.    Oc 

111.  Ec 
I.  Ec 
III.*  Ec 
I.  Tr 
1.  Sh 
I.       Tr 

I.  Sh 

II.  Tr 
II.  •  Sh 
II.  •  Tr 
II.  •  Sh 


I. 
I. 
1. 
I. 
I. 


Oc 
Eo 
Tr 
Sh 
Tr 


I.  Sh 

II.  Oc 

II.  Ec 
IV.^  Oc 

III.  Tr 


Eg. 
In. 
In. 

S« 
Eg. 

Dl8. 

Re. 

In. 

Eg. 

In. 

In. 

In. 

DtB. 

Re. 

In. 

Dis. 

t 

Re. 
Eg. 
In. 

In. 

fig 
In. 

In. 

Kg. 
E^. 

018. 

Re. 

In. 

In. 

fig. 

fif- 
Die. 

Re. 

DlB. 

Din. 
Re. 

DiB. 

Re. 

Re. 

In. 

In. 

fig. 

Eg* 

In. 

In. 
Eg. 

DlB. 

Re. 
In. 

In. 

fig. 
fig- 

DiB. 

Re. 
DiB. 
In. 


d    h    ni     a 

10  14  32 
15    5 

17  13 

18  40  37.3 

18  59 
22  27 

22  44  39.3 

11  2  30  29.7 

12  13 

13  32 

14  34 

15  51 

19  11 
21  50 


22 
19    0 

9 
13 


5 
41 
33 

9  36.3 


18 


6  42 

8  1 

9  2 
10  20 
13  20 

18  47  37.5 


14 


3 
4 

7 
7 
9 


30 
2 

5 

38  28.4 
1  10.1 


12  17  50.7 


1ft 


1 
2 


10 
30 


3  30 


4 

8 
11 


49 

28 
9 


11  22 
14    0 

22  31 
16   2    7 

19  38 

20  59 

21  59 

23  18 
lY    2  36 

8    6 

16  59 

17  33 


25.8 


3.1 


20  36  19.0 

21  8 
23    1 

1§    2  29 

14  7 

15  28 

16  27 

17  47 

20  44 

21  46 


19 


0  28 

0  39 

1  12 
3  19 
9  30 


IV.  Oc 

I.  Oo 

III.  Tr 

1.  Ec 

III.  Sh 

111.  Sh 


IV. 

IV. 

I. 

I. 

I. 

1. 


Ec 
Ec 
Tr 
Sh 
Tr 
Sh 


II.  Tr 
II.  Sh 
II.  Tr 
II.  Sh 
I.  •Oc 
1.       £o 


1. 

1. 

I. 

I. 

II. 

II. 


•Tr 
•  Sh 
•Tr 
•-feh 
Oc 
Ec 


III.  Oc 
I.  Oc 
III.^  Oc 
1.  •  Ec 
III.^  Ec 
III.    Ec 

1.  Tr 

I.  Sh 

I.  Tr 

I.  Sh 

II.  •  Tr 
II.  •  Sh 


II. 

II. 

1. 

1. 

I. 

I. 


Tr 
Sh 
Oc 
Ec 
Tr 
Sh 


Tr 

Sh 


1. 
I. 

II.  Oc 

II.  •  Ec 
I.  Oo 

III.  Tr 

I.  Ec 

III.  Tr 

111.  Sh 

III.  Sh 
I.  Tr 

1.  Sh 

1.  Tr 

I.  Sh 

IV.  Tr 

II.  Tr 

II.  Sh 

II.  Tr 

IV.  Tr 

II.  Sh 
IV.*  Sh 


Re. 
DiB. 

Re. 

In. 

Eg. 

DiB. 
Re. 
In. 
In. 

fig. 

In. 
In. 

Eg. 

DlB. 

Re. 

In. 
In. 

fig 

E^. 

DlB. 

Re. 

DiB. 
DiB. 
Re. 
Re. 
DiB. 
Re. 

In. 
In. 
Eg. 

fii. 

In. 

In. 
Eg. 

DlB. 

Re. 
In. 
In. 

fig. 
fig. 

DiB. 

Re. 

DiB. 

In. 

Re. 
Eg. 
In. 

fig- 
In. 

In. 

fig. 
In. 
In. 

In. 
Eg- 

i«- 

Eg. 
In. 


d     h  m     i 

19  11  28 

13  29 

15    5  17.6 
99    8  36 
9  57 

10  55 

'       12  15 

15  54 

21  24  44.1 
91    5  57 

7  27 

9  34    9.6 

11  2 

13    4    0.5 

16  19  50.3 
99    3    5 

4  26 

5  24 

6  44 
11    4 

13  47 

13  57 

16  38 

99    0  26 

4  3    6.4 

21  34 

22  55 

23  53 
94    1  13 

5  12 

10  43  12.8 
18  54 

21  32 

22  31  59.3 
9ft    1     7 

3    4 

6  31 

16  3 

17  24 

18  22 

19  42 

96  0  23 

3  6 
3  16 
5  57 

13  23 

17    0  67.5 

97  3  55 

8  23 

10  32 

11  53 

12  51 

14  11 

17  3  32.8 

18  31 

20  41  54.4 

98  0    2    0.9 

7  52 

11  29 

11  29  49.3 

15  4 

17    6  16.7 
20  21  14.5 


1. 

Oc. 

IV. 

Sh. 

I. 

Ec. 

1.    •Tr. 

1.    •Sh. 

I. 

Tr. 

1. 

Sh. 

II. 

Oc. 

II. 

Ec. 

I.    • 

'  Oo. 

III.* 

'  Oo. 

I.    « 

'  Ec. 

III.* 

Oc. 

III. 

Ec. 

III. 

Ec. 

1. 

Tr. 

I. 

Sh. 

h 

Tr. 

1.    * 

Sh. 

II.* 

^Tr. 

II. 

Sh. 

II. 

T/. 

II. 

Sh. 

I. 

Oc. 

I. 

Ec. 

I. 

Tr. 

I. 

Sh. 

I. 

Tr. 

I. 

Sh. 

11. 

Oc. 

n.  • 

Ec. 

1. 

Oc. 

III. 

Tr. 

I. 

Eo. 

III. 

Tr. 

III. 

Sh. 

HI.* 

Sh. 

I. 

Tr. 

1. 

Sh. 

1. 

Tr. 

I. 

Sh. 

11. 

Tr. 

11. 

Sh. 

11. 

Tr. 

ii.» 

Sh. 

I. 

Oc. 

I. 

Eo. 

IV. 

Oo. 

IV.« 

Oc. 

I.  • 

'  Tr. 

I. 

Sh. 

I. 

Tr. 

I. 

Sh. 

IV. 

Ec. 

II. 

Oc. 

IV. 

Ec. 

II. 

Ec. 

I.  • 

'  Oc. 

III. 

Oc. 

I. 

Ec. 

HI. 

Oc. 

HI. 

Ec. 

HI. 

Ec. 

DlB. 

Re. 
In. 

In. 

fig 

DlB. 

Re. 
DiB. 
DiB. 
Re. 

Re. 

DiB. 

Re. 

In. 

In. 

fig- 
fig. 
In. 
In. 

fif- 

DlB. 

Re. 
In. 
In. 
Eg. 

4 

DlB. 

Re. 
DiB. 
In. 
Re. 

fn' 

fl 
In. 

i« 

fig- 
In. 

In. 

fig. 
fif. 

DlB. 

Re. 
Dis. 

Re. 

In. 

In. 

fig. 

DiB. 

DiB. 

Re. 

Re. 

DiB. 

DiB. 

Re. 

Re. 

DiB. 

Re. 


In.,  denotee  iogzets;    Eg.,  egmn;    DIs.,  disappeaiBDoe ;    Re.,  raappeannoe.    *  Vislbto  at  WBfhingtOD. 


M2      JUPITER'S  SATEIiUTES,  1879. 


WASHINGTON  MEAN  TIME. 

« 

RoTomber. 

d     h  m     ■ 

d     h    in      B 

1     d     h   ID     • 

99   5    1 

1.       Tr. 

In. 

99  13  48 

11.     Tr. 

Ik. 

aO   8  81 

I.       Oc. 

Dig. 

GS'^i 

1.    •  8h. 

In. 

16  85 

II.     Sh. 

In. 

5  58  45.4 

1.    •  Ec 

Re. 

7  ao 

1.    •  Tr. 

£g 

16  35 

II.     Tr. 

Eg 

83  30 

1.       Tr. 

In. 

8  40 

1.    •  Sh 

E« 

19  16 

11.     Sh. 

Eg 

Deecmber. 

1    0  51 

1.       Sh. 

In. 

9   9  18 

III.*  Tr. 

Eg. 

lY  10  58 

II.     Sh. 

In. 

I  50 

I.       Tr. 

E«- 

11     8 

111.    Sh. 

In 

11   16 

II.     Tr. 

Eg 

3    9 

1.       Sh. 

e|. 

14  33 

III.    Sh. 

Eg. 

13  49 

II.     Sh. 

Eg. 

7  50 

n.  •  oc. 

Die. 

19  56 

I.       Tr. 

In. 

19  15 

I.       Oc. 

Dig. 

13  80  32.4 

11.     £c 

Re. 

81   16 

I.       Sh. 

In. 

88  47  43.8 

1.       Ec. 

Re. 

80  51 

I.       Oc. 

Die. 

88  15 

I.       Tf. 

Eg 

19  16  84 

I.       Tr. 

In. 

9    0  87  27Jd 

1.       Ec. 

Re. 

83  34 

I.       Sh. 

Eg 

17  40 

I.       Sh. 

In. 

1  36 

HI.    Tr. 

In. 

lO    5  41 

II.  •  Tr. 

In 

18  43 

1.       Tr. 

Eg. 

5  11 

III.    Tr. 

ES- 

8  80 

II.  •  Sh. 

In. 

19  58 

I.       Sh. 

H 

7    6 

III.*  8h. 

In. 

8  34 

II.  *  Tr. 

Eg. 

19    8  33 

II.     Oc. 

Dig. 

10  38 

ill.-  Sli. 

Eg- 

11  18 

11.     Sh. 

eJ. 

Dig. 

7  54  44.9 

II.  •  Ec. 

Re. 

17  59 

I.       Tr. 

In 

17  17 

I.       Oc. 

13  45 

I.       Oc. 

Dig. 

19  80 

I.       8h. 

In. 

80  58  11.3 

I.       Ec. 

Re. 

17  16  33.0 

I.       Ec. 

Re. 

80  19 

I.       Tr. 

Eg. 

1144  86 

I.       Tr. 

In. 

83  58 

III.    Oc. 

Dig. 

81  38 

I.       Sh. 

Eg. 

15  44* 

I.       Sh. 

In. 

90    3  38 

III.    Oc. 

Re. 

8    3    1 

II.     Tr. 

In 

16  45 

I.       Tr. 

Eg. 

5  18  55.3 

III.    Ec. 

Dig. 

5  43 

11.  *  Sh. 

In. 

18    8 

1.       Sh. 

e|. 

Dim. 

8  85  11.5 

III.*  Ec. 

Re. 

5  54 

II.  •  Tr. 

Eg. 

83  49 

II.     Oc. 

10  54 

I.       Tr. 

In. 

8  35 

11.  •  Sh. 

e|. 

Dig. 

19    5  17    1.8 

II.     Ec. 

Re. 

18    9    . 

I.       Sh. 

In. 

15  80 

I.       Oc. 

11  47 

1.       Oc. 

Dig. 

13  13 

I.       Tr. 

Eg. 

18  56  35.5 

I.       Ec. 

Re. 

15  81    8i2 

1.       Ec. 

Re. 

14  87 

I.       Sh. 

Eg. 

418  88 

I.       Tr. 

In. 

19  44 

III.    Oc. 

Dig. 

81  45 

11.     Tr. 

In. 

13  49 

I.       Sh 

In. 

33  19 

III.    Oc. 

Re. 

91    0  17 

II.     Sh. 

In. 

14  48 

I.       Tr. 

Eg. 

19    1  10  37^2 

III.    Ec. 

Dig. 

0  38 

U.     Tr. 

Eg 

16    7 

I.       Sh. 

e|. 

Dl8. 

4  83  48.4 

III.    Ec. 

Re. 

3    7 

11.     Sh. 

Et 

81     9 

11.     Oc. 

8  55 

I.    •Tr. 

In. 

8  15 

I.    -Oc. 

A    8  39  86.8 

11.      Ec. 

Re. 

10  13 

I.       Sh. 

In. 

11  45  87.3 

I.       Ec. 

Re. 

9  49 

I.    •  Oc. 

D». 

11  14 

I.       Tr. 

Eg. 

99    5  84 

I.       Tr. 

Id. 

13  85  87.0 

I.       Ec. 

Re. 

18  31 

I.       Sh. 

Eg. 

6  38 

1.    'Sh. 

In. 

15    4 

IV.    Tr. 

In. 

19    8 

11.     Tr. 

In 

7  43 

1.    •Tr. 

Eg. 

15  34 

111.    Oc. 

Din. 

81  39 

U.     Sh. 

In. 

8  56 

I.    •Sh. 

Eg 

19    9 

III.    Oc. 

Re. 

81  55 

II.     Tr. 

Eg. 

10  16 

IV.    Tr. 

In. 

19  31 

IV.    Tr. 

E?. 
Dis. 

88  44 

IV.    Oc. 

Dig. 

14  40 

IV.    Tr. 

^ 

81    8  84.9 

III.    Ec. 

14    0  30 

11.     Sh. 

Eg. 

15  55 

II.     Oc. 

Dig. 

6    0  88  89.9 

III.    Ec. 

Re. 

3  10 

IV.    Oc. 

Re. 

81  13  83.8 

II.     Ec. 

Re. 

3  50 

IV.    Sh. 

In. 

6  16 

1.    'Oc. 

Dig. 

88  10 

IV.    Sh. 

In. 

6  57 

I.    •Tr. 

In. 

9  49  56.7 

I.       Ec. 

Re. 

99    1  53 

IV.    Sh. 

Ef. 

7  41 

IV."  Sh. 

Eg. 

11  83  30.8 

IV.    Ec. 

Dig. 

8  44 

I.       Oc. 

Dig. 

8  18 

I.    •  Sh. 

In. 

14  53  45.6 

IV.    Ec. 

Re. 

6  14  17£ 

I.    •  Ec. 

Re. 

9  17 

I.    -Tr. 

Eg. 

1ft    3  85 

I.       Tr. 

In. 

14  10 

III.    Tr. 

In. 

10  36 

I.       Sh. 

Eg. 

4  48 

I.       Sh. 

In. 

17  44 

III.   Tr. 

£f 

16  81 

II.     Tr. 

In. 

5  44 

I.    -Tr. 

Eg. 

19  13 

III.    Sh. 

In. 

19    8 

11.     Sh. 

In. 

7    0 

I.    •  Sh. 

Eg. 

88  36 

III.   Sh. 

Eg. 

19  14 

II.     Tr. 

Eg. 

13  11 

II.     Oc. 

Dig. 

33  54 

1.       Tr. 

In. 

81  53 

II.     Sh 

DlB. 

18  35  37.8 

11.     Ec. 

Re. 

94    1    7 

1.       Sh. 

In. 

y    4  18 

I.       Oc, 

16   0  46 

1.       Oc. 

Dig. 

8  13 

I.       Tr. 

Eg. 

7  54  88.4 

1.    -Ec. 

Re. 

4  18  47.9 

I.       £o. 

Re. 

3  85 

I.       Sh. 

Eg. 

§    1  86 

I.       Tr. 

In. 

9  55 

III.    Tr. 

In. 

11    7 

11.     Tr. 

In. 

8  47 

I.       Sh. 

In. 

13  30 

III.    Tr. 

Eg. 

13  36 

II.     Sh. 

In. 

346 

1.       Tr. 

Eg. 

15  11 

III.    Sh. 

In. 

14    0 

II.     Tr. 

Eg- 

5    5 

I.       Sh. 

E^. 

DlB. 

18  33 

111.    Sh. 

Eg. 

16  86 

II.     Sh. 

l^ 

10  30 

II.     Oc. 

81  55 

1.       Tr. 

In. 

81   14 

I.       Oo. 

Du. 

15  58    0.8 

II.     Ec. 

Re. 

83  11 

1.       Sh. 

In. 

9A    0  43  18.4 

1.       Ec. 

Re. 

88  48 

I.       Oc. 

Dis. 

lY    0  14 

I.       Tr. 

Eg. 

18  83 

I.       Tr. 

In. 

9   8  83  14.3 

1.       Ec. 

Re. 

1  89 

I.       Sh. 

Eg. 

19  36 

1.       Sh. 

In. 

5  44 

III.*  Tr. 

In. 

8  83 

II.  •  Tr. 

In. 

80  48 

I.       Tr. 

Eg. 

Mote.— For  Phgsas  of  EclipMS  see  pages  464  and  465.  *  Visible  at  Wo^iagton. 

Be   denotes  eelipee:    Oo..  oeealtBlioii ;    Tr.,  tiaadiof  theeatottite:    Sh.,  tiaasitor  tiiediadovi 
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WASHINGTON  MEAN  TIME. 


Deeember. 


d     h  m     iT" 
9/1  21  54 
Sie   5  18 

10  32  34.9 
15  44 
19  12 


%7 


1.8 

4  14 

7  47 

9  15  493 
12  87  OZ 
12  53 

14  5 

15  12 

16  23 
0  29 
354 


I. 

II. 

II. 

I. 

I. 


Sh. 

Oc. 

£c. 

Oc 

£c. 


III.  Oc. 
111.*  Oc. 
III.*  Ec. 
111.  Ec. 
1.       Tr. 


I. 

I. 

I. 

II. 

II. 


Sh. 
Tr. 
Sh. 
Tr. 
Sh. 


Dig. 
Re. 

DlB. 

Ro. 

Dis. 
Re. 
Dig. 
Ro. 
In. 

In. 
Eg. 

In. 
In. 


3 

5 

10 


m 
22 
44 
14 


13  40  54.0 


99    7  23 


8  34 

9  42 
10  62 
18  40 

23  51  13.6 

4  44 

8    9  43.4 
18  18 
18  29 
22    3 


II.  Tr. 
II.  *  Sh. 
I.       Oc. 


I. 
I. 

I. 
I. 
1 


Ec. 
*Tr. 

•  Sh. 
Tr. 
Sh. 


II.  Oe. 

II.  Ec. 

I.  Oe. 

I.    •  Ec. 

IV.  Oo. 

III.  Tr. 
III.  Tr. 


Dig. 
Re. 
In. 

In. 

E|f. 

Dm. 

Re. 

Dig. 
Re. 
Dig. 
In. 


0     h   m 

99  22  40 

23  16 

91    1  53 

2  38 

3  3 


4  12 

5  21 

6  43    6.6 
9    4  39.2 

13  52 

16  18 
16  44 
19  3 
23  14 


IV.  Oc.  Re. 

HI.  Sh.  In. 

I.  Tr.  In. 

III.  Sh.  Eg. 
1.  Sh.  In. 

I.  Tr.  Eg 

I.  Sh.  Eg. 
IV.«  Ec.  Dig. 

IV.  Ec.  Re. 

II.  Tr.  In. 


II. 
II. 
II. 
I. 


Sh.  In. 

Tr.  Eg. 

Sh.  Eg. 

Oc.  Via. 


1b.,  daaotet  iiigrw;    Eg.,  egNM;    Dta.,  ditappennMet    Ito.,  reappauniKe.    ^VUMeaft  Waihtegtoii. 
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Note.  —Each  diagmm  !•  given  for  the  eclipse  whieh  oecnrs  neweflt  the  middle  of  fhe  month. 
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PHASES  OF  THE  ECLIPSES  OF  THE  SATELLITES  FOB  AN  INVERTING  TELESCOPE. 


Angnst. 


d 

• 


II. 


d 


in. 


IV. 


d 


d 


September. 


I. 


II. 


October. 


I. 


II. 


NoTember. 


I. 


II. 


Deeember. 


I. 


II. 


r 


r 


r 


r 


r 


r 


r 


III. 


IV. 


III. 


IV. 


III. 


IV. 


III. 


IV. 


r 


d 


r 


d 


r 


d 


r 
• 


d 


r 

• 


d 

• 


d 


r 


d 


r 


r 


NOTB.  ^Eaoh  dia^^^m  is  giren  for  tbe  eolipse  which  ooours  nearest  the  middle  of  the  month. 
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M«pt 


WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SDFEBIOR  CONJUNCTION; 


SATELLITE   I. 


JSB.  I 

3 
4 

5 

8 

Mar.      7 
9 
11 

la 

15 
16 

Id 

U2 
83 

25 
27 

29 

30 

April     t 

3 
5 

7 

10 

13 

14 
15 
17 

19 

21 
23 
24 
25 

2B 

30 

3 
5 
7 

8 
10 
12 
14 


T 
10 
4 
23 
17 
12 


m 
27.2 
57.6 

27.9 

28.7 


23  13.5 

17  43.6 

12  14.1 

6  44.5 

1   14.7 


19 

14 

8 

3 

21 

16 

10 

5 

23 

18 


44.9 
15.1 
45.3 
15.5 
45.6 

15.7 

45.8 
15.7 
45.9 
15.8 


12  45.9 

7  15.8 

t  45.7 

20  15.6 

14  45.5 

U  15.3 

3  45.0 

22  14.8 

16  44.6 

11   14.3 


5 

0 

18 

13 

7 


44.) 
13.6 
43.2 
12.7 
42.2 


2  11.6 

20  41.0 
10.4 
39.8 
9.0 


15 

9 

4 


22  38.3 

17    7.5 

II  36.7 

G    5.8 


Jan. 


Mar. 


1 
4 

8 
9 

ii 


h     in 

8  27.1 
21  52,7 
11  19.5 
23  48.0 
13  14.2 

9  39.2 


May 


16 
17  ! 
19  I 
21 
23 

24 

26 
28 
30 
31 


June     2 
4 

6 

8 
9 

It 
13 
15 
16 

18 

20 
22 
23 
25 
27 

29 

Jdly       1 

2 

4 

6 

8 

9 

11 

13 

15 

16 

18 
20 

!Sa 

24 

25 
27 

29 
31 


K  m 

0  34.9 

19  3.8 

1:4  32.8 

8  1.6 

2  30.5 

20  59.2 

15  28.0 

9  56.6 

4  2^.4 

22  53.9 

17  22.4 

11  50.8 
6  19.2 
0  47.5 

19  15.8 


13 

8 

2 

21 

15 


43.9 
12.1 

40ii 

8.2 

36.0 


10  4.0 
4  31.8 

22  69.6 
17  27.1 

11  54.8 

6  22.3 

0  49.8 

19  17.2 

13  44.6 

8  11.6 

2  im.O 

21  6.1 
15  3:).2 

10  0.2 
4  27iS 

22  54.1 
17  20.9 

11  47.7 
6  14.4 
0  40.9 

W    7.6 
13  34.1 

8    07 
V  27.0 


Del. 


Aug.      1 
3 

I' 

B  ; 

10  1 

12  ; 

14 
16 
17 

19 
21 
23 
24 
26 

28 

30 

31 

Sept.     2 

4 

6 

8 


9 
It 
13 

15 
16 

18 
20 
2^ 

23 
25 
27 

2*.v 

:») 

4  I 
6 
8 
9 

11 
13 

16 


f 


SATELLITE  II. 


20 

15 

9 

4 

22 


m 
53.4 
19.6 
45.9 
11.9 

:i8.i 


17  4.1 

11  30.2 
5  56.3 
0  22.4 

18  48.5 

13  14.6 

7  40.7 

2  6.9 
20  32.9 

14  58.9 

\}  24.8 

3  50.8 
22  167 
16  42.7 

11  8.6 

5  34.7 

0  o.r 

18  26.9 

12  52.9 
7  19.1 


1 

20 

14 

9 

3 


45.2 
11.5 
37.6 
4.0 
30.3 


*2\  56.7 

16  23.1 

10  49.7 

r>  16.2 

23  42.8 

18    9.4 

12  36.3 

7    3.0 

r  30.0 

W  56.9 


14 
8 
3 

21 


24.0 
51 .0 
18.3 
45.5 


Oct. 


18 
20 
22 
23 
25 


27 

29 

31 

Nov.      I 

3 

5 

7 

8 

10 

12 

14 
15 
17 
19 
21 

23 
24 
26 

28 


D«e. 


:W 


■i 

a 

5 

7 

8- 

10 

12 

14 

16 

17 

19 

21 

23 

24 

26 

1 

28 

30 

b    m 
16  12.8 
10  40 J2 

5  7M 
23  35.3 

18  2.9 

12  30.6 

6  58.4 
1  26.2 

19  54.2 
14  28.3 

8  50.4^ 
3  18.5 

2!  46.7 
16  15.0 
10  43.5 

5  11.9 
23  40j5 
18  9.0 
12  37.7 

7  6.4 

I  3^.2 

20  4M 
14  33.0 

9  2.0 
3  3IJ 

22  a.2 
16  29  J> 
10  .58.7 

5  2^.0 

23  57J3 


18 
12 

7 

f 

20 


26.8 
56.1 
25.7 

55.2 
24.9 


14  54.5 

9  24.2 

3  54.0 

22  23.8 

16  53.7 

It  23.6 
&53j5 


Mar.  20 
24 
27 
31 
3 
7 


April 


h 
16 

5 
18 

8 
21 
11 


in 

4.6 
29.1 
54.3 
18.4 
42.9 

6.3 


April 


11 
14 
18 
21 
25 
28 


MHIMi 


h    m 
0  :)0.5 

13  536 
3  16.8 

16  39.1 
6    1.5 

19  23.1 


May 


2 

;> 

9 

13 

16 

20 


I  1  I  ■■    in  * 


h 

8 
22 
11 

0 
14 

3 


44.8 
5.9 

27.0 

47ia 
7.1 

9&0 


I 
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WAgHINOTON  BIEAM  TIME  OF  OEOCEKTBIC  SUFEBIOS  CQNJONCXIOII. 

SATELLITE  II. 

Ii    m 

1i    m 

h    m 

h    m       1 

Mar    23       16  45.0 

July    19 

12  34.1 

Sept    14 

4>326 

Nov.    10 

1  89i)     1 

87         6    3.3 

V3 

1  43.7 

17  j 

19  39.9 

13  1     14  46.1 

:») 

19  21.2 

26 

14  58ii 

81 

8  47j6 

17         4    2.9 

Jnse     3 

8  38X1 

30 

4     1.5 

24 

21  55.6 

liO        17  80.4 

6 

21  55i> 

Aug.     2 

17    9.9 

28 

11     4.1 

^m 

6  38.3 

10 

11  11.7 

6 

6  17.8 

Oct       8 

0  13.1 

2r 

19  57.0 

14 

0  87.5 

9 

19  25.3 

5 

13  28.5 

Dec.      1 

9  16.0 

17 

13  42.7 

13 

8  32.4 

9- 

8  38j6 

4 

22  35.9 

21 

2  57.4 

16 

21  39.4 

12 

15  43.1 

8 

11  56.0 

24  <      16  11 4 

20 

10  46.1 

16 

4  54.2 

18         1  ]«i)     ] 

28 

5  25.0 

23 

23  52^ 

19 

18    6.0 

15 

14  37M     1 

July      1 

18  37.9 

27 

12  59.2 

23 

7  18.3 

19  '       3  59.7 

5 

7  50.2 

31 

2    5.7 

26 

20  31.4 

22  i     17  2^J& 

H 

81     1.9 

Sept    ^ 

16  12.2 

30 

9  45i) 

26  1       6  44J2 

12 

10  13.1 

•  7 

4  18.9 

Nov.     2 

22  59.3 

29 

80    6.8 

15 

23  23i) 

10 

17  25£ 

6 

12  14.4 

. 

SATELLITE  HI 

. 

h    m 

....--    _, 

h    m 

\l   in 

' 

h    m 

Jan.       2 

23  40.4 

May     19 

11  42.9 

Aug.     6 

4  48.2 

Oct     23 

17  54^ 

Hav..      o 

16  177 

26 

15  48.2 

13 

8  a3 

30 

81  36.5 

15 

20  46.9 

June     2 

19  49.6 

20 

11  25.4 

Nov.     7 

1  24.6 

23 

1  14.6 

9. 

83  47iJ 

87 

14  41.4 

14 

5  17.2 

SO 

5  40.7 

17 

B  41.0 

Sept     3 

17  66.7 

21 

9  14.8 

April    6 

10    4.8 

24 

7  30.3 

10 

81  13.5 

28 

13  164 

13- 

14  27.1 

July      1 

11  14.5 

18 

0  31.4 

Dec     ^ 

17  81.9 

20 

18  48.1 

8 

14  53.7 

25 

3  58.3 

18 

81  314 

87 

23    6.1 

15 

18  28.3 

Oct       9 

7  17.8 

80 

1  4477 

May      5 

3  22.0 

22 

81  58.7 

9 

10  45.8 

87 

«    0.5 

12 

7  34.1 

30 

1  25.4 

16 

14  J7.l. 

■ 

SATELLITE   IV. 

h    m 

h    m 

h    m 

h    m 

Mar.    21 

16  43.8 

Juoe    13 

17  32.1 

Seplt.     4 

82  25.9 

Nov.    10 

12  18.0 

Apr.      7 

13  10.9 

80 

10  35.7 

21 

12  42.6 

27 

6    9J 

24 

9  14.0 

July    17 

2  40.6 

Oct       8 

3  37.7 

Dec.    14 

0  66.7 

May    11 

4  43.5 

Aug.     2 

i     17  5U.4 

84 

19  26i» 

Bl 

80  89.0 

27 

23  32.3 

19         ^  17.2 

1 

In  the  foUowiDg  Tables  x  and  tf  aro  the  rectangular  cooi 

'dinates'  tot  each  Satellite,  referred 

CO  the  centre  of  the  primary  and  the  major  and  minor  axe 

8  of  the  apparent  ellipse  described 

by  die  Satellite,    .r  is  positive  on  the  east  side  of  the  p]an€ 

t;  negative  on  the  west  side,    y  Is 

fioBitive  when  north;  negative  when  «ni^ 

_ 

jf  and  yf  are  the  co<Srdinates  which  correspond  to  a  cor 

tstant  Value  of  the  major  axi$  and 

maximum  value  of  the  miiH>r  axis,  ns  seen  from  the  sun  al 

its  mean  distance. 

The  factors  by  which  a/  and  y  must  be  multiplied  to  ob 

lain  the  coordinates  x  and  y  at  iiny 

ihne,  ore  given  for  each  Satellite  on  p><ges  472  and  473. 

p  IB  the  inclination  of  the  mitior  axis  of  the  apparent  e 

lilpse  to  the  circle  of  declination; 

reckoned  (k^m  the  nor^  +  towards  the  coif. 
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0 
0 
0 
0 
0 
0 


COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE  DESCRIBED  BY  THE 
SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 
?'ROM  THE  SUN,  FOR  THE  (O  TIME  AFTER  GEO- 
CENTRIC SUPERIOR  CONJUNCTION. 


d  h    m 

0  0    0 

0  0  20 

0  0  40 

0  1     0 

0  1  20 

0  1  40 

0  2    0 

0  2  20 

0  2  40 

0  3    0 

0  3  20 

0  3  40 


4  0 
4  20 

4  40 

5  0 
5  20 
5  40 


0  6    0 

0  6  20 

0  6  40 

0  7    0 

0  7  20 

0  7  40 

0  8    0 

0  8  20 

0  8  40 

0  9    0 

0  9  20 

0  9  40 

0  10  0 
0  10  20 
0  10  40 

0  n    0 

0  11  20 
0  11  40 


0 

12  0 

0 

12  20 

0 

12  40 

0 

13  0 

0 

13  20 

0 

13  40 

0  14  0 

0 

14  20 

0  14  40 

+ 


II 

0.0 
5.4 
10.8 
16.1 
21.4 
26.6 


-f-  31.8 
36.9 
42.0 
46.9 
51.7 
56.4 


+101.1 
103.0 
104.7 
106.1 
107.3 
108.1 

-hi  08.7 
109.1 
109.1 
109.0 
10H.6 
107.9 

+106.9 
105.7 
104.2 
102.5 
100.5 
98.3 

+  J)5.8 

93.1 

+  90.2 


y' 


+ 


+ 


6.6 
6.6 
6.6 
6.6 
6.5 
6.4 

6.3 
62 
6.1 
6.0 

5.8 
5.7 


+  60.9 

+  5.5 

65.3 

5.3 

69.5 

5.1 

73.6 

4.9 

77.5 

4.7 

81.2 

4.4 

+  84.7 

+  4.2 

88.0 

.  3.9 

91.1 

3.7 

94.0 

3.4 

96.6 

3.1 

99.0 

2.8 

+ 
+ 


2.5 
2.2 

1.9 
1.6 
1.3 
0.9 

0.6 
0.3 
0.1 
0.4 
0.7 
1.0 

1.3 
1.7 
2.0 
2.3 
2.6 
2.9 

3.2 
\\X> 
3.7 


SATELLITE    I. 


d  h  m 
0  15  0 
0  15  20 
0  15  40 
0  16  0 
0  16  20 
0  16  40 

0  17  0 
0  17  20 
0  17  40 
0  18  0 
0  18  20 
0  18  40 

0  19  0 
0  19  20 
0  19  40 
0  20  0 
0  20  20 
0  20  40 

0  21  0 
0  21  20 
0  21  40 
0  22  0 
0  22  20 
0  22  40 

0  23  0 
0  2:)  20 

0  23  40' 

1  0  0 
10  20 
1  0  40 


1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 
1 


I  0 
1  20 

1  40 

2  0 
2  20 

2  40 

3  0 
3  20 

3  40 

4  0 
4  20 
4  40 


1  5  0 
1  5  20 
1  5  40 


X' 


+ 


87.1 
83.7 
80.1 
76.4 
72.5 
68.4 


+  64.1 
59.6 
55.0 
50.3 
45.5 
40.5 


+ 


+ 


35.5 
30.4 
25.2 
19.9 
14.6 
9.2 

38 

15 

6.!) 

12.3 

17.6 

22.9 

28.1 
33.3 

38.4 
43.4 
48.3 
53.1 

.  57.7 
62.2 
66.6 

70.8 
74.8 
78.6 

.  82.2 
85.6 
88.9 
91.9 
94.7 
97.3 

•  99.6 
101.7 
103,5 


y' 


4.0 
4.3 
4.5 
4.7 
5.0 
5.2 


5.4 
5.5 
5.7 
5.9 
6.0 
6.1 

6.3 
6.4 
6.4 
6.5 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.5 
6.5 

6.4 
6.3 
6.2 
6.1 
5.9 
5.8 

5.6 
5.4 
5.2 

5.0 
4.8 
4.6 

4.4 

4.1 
3.8 
3.6 
3.3 
3.0 

2.7 
2.4 
2.1 


h  m 
6  0 
6  20 

6  40 

7  0 
7  20 
7  40 


8 
8 
8 
9 


0 
20 
40 
0 
9  20 
9  40 


10  0 
10  20 

10  40 

11  0 
11  20 

11  40 

12  0 
12  20 

12  40 

13  0 
13  20 

13  40 

14  0 
14  20 

14  40 

15  0 
15  20 
15  40 


16 
16 
16 
17 
17 
17 


0 
20 
40 

0 
20 
40 


18  0 
18  20 

18  40 

19  0 
19  20 
19  40 


1  20  0 


105.1 
106.4 
107.5 
108.3 

108.8 
109.1 

109.1 
108.9 
108.4 
107.6 
106.6 
105.3 


—  89.3 
86.1 
82.7 
79.1 
75.3 
71.3 

—  67.1 
62.8 
58.3 
53.7 
49.0 
44.1 

—  39.1 
34.0 
28.9 
23.7 

18.4 
13.0 


+ 


7.7 
2.3 
3.1 
8.5 
13.8 
19.1 


+  24.4 


y' 


+ 


1.8 
1J5 
\St 
0.8 
0.5 
0.2 

OJ 
0.5 
0.8 
1.1 
1.4 
1.8 


103.8 

+  2.1 

102.0 

2.4 

99.9 

2.7 

97.6 

3.0 

95.1 

3.3 

92.3 

3.5 

+ 


+ 


3.8 
4.1 
4.3 
4.6 

4.8 
5.0 

55 
5.4 
5.6 
5.8 
5.9 
6.1 

6i! 
6.3 
6.4 
6.5 
6.5 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 
6.5 


+  6-5 
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coObdinates  in  the  mean  appabent  ellipse. 


SATELLITE  II. 


d  li  m 

0  0  0 

0  0  40 

0  1  20 

0  2  0 

0  2  40 

0  3  20 


0 
0 
0 
0 
0 
0 


4 
4 
5 
6 
6 
7 


0 
40 
20 

0 
40 
20 


0 
0 
0 


8  0 

8  40 

9  20 
0  10  0 
0  10  40 
0  11  20 


0  12  0 
0  12  40 
0  13  20 
0  14  0 
0  14  40 
0  15  20 


0  16  0 
0  16  40 
0  17  20 
0  18  0 
0  18  40 
0  19  20 


0  20  0 
0  20  40 
0  21  20 
0  22  0 
0  22  40 
0  23  20 


1 
1 
1 
1 
1 
1 


0  0 

0  40 

1  20 

2  0 

2  40 

3  20 


1  4  0 
1  4  40 
1  5  20 


-h 


0.0 
8.5 
17.0 
25.5 
33.9 
42.2 


50.5 
58.6 
66.5 
74.3 
81.9 
89.4 


+  96.6 
103.6 
110.3 
116.7 
122.9 
128.8 


+134.4 
139.6 
144.5 
149.0 
153i2 
157.0 


+160.5 
163.6 
166.3 
168.6 
170.5 
171.9 


+172.9 
173.6 
173.8 
173.6 
172.9 
171.8 


+170.4 
168.5 
166i2 
163.5 
160.4 
157.0 


+153.2 

149.0 

+144.4 


y' 


I 


H 


+12.2 
12.2 
12.1 
12.1 
12.0 
11.8 


+11.7 
11.5 
11.3 
11.0 
10.8 
10.5 


+10.1 
9.8 
9.4 
9.0 
8.6 
8.2 


+ 


+ 
+ 


7.7 
7.3 
6.8 
6.3 
5.7 
5.2 


4.7 
4.1 
3.5 
3.0 
2.4 
1.8 


1.2 

0.6 
0.0 
0.6 
1.2 

1.8 


2.4 

3.0 
3.5 
4.1 
4-7 
5.2 


5.8 
6.3 

6.8 


d 

1 

1 

1 

1 

1 

1 


1 
1 
1 
1 


1 
1 
1 
1 
1 


I 
1 
1 
2 
2 
2 


2 
2 
2 
2 
2 
2 


h 
6 
6 
7 

8 
8 
9 


m 
0 
40 
20 
0 
40 
20 


10  0 

10  40 

11  20 

12  0 

12  40 

13  20 


18  0 

18  40 

19  20 

20  0 
20  40 

1  21  20 


22  0 

22  40 

23  20 
0  0 

0  40 

1  20 


2  0 

2  40 

3  20 

4  0 

4  40 

5  20 


2 
2 
2 
2 
2 
2 


6  0 

6  40 

7  20 

8  0 

8  40 

9  20 


2  10  0 
2  10  40 
2  11  20 


y' 


t 


I 


1  14  0 
1  14  40  i 

15  20 

16  0 

16  40 

17  20 


+ 


8.3 

0.2 

8.8 

17.3 

25.7 

34.1 


^  42.4 

50.6 
58.7 
66.7 
74.5 
82.1 


.  a9.5 
96.7 
103.7 
110.4 
116.8 
123.0 


.128.9 
134.5 
139.7 
144.6 
149.1 
153.3 


157.1 
J  60.6 
163  7 


+13^5  . 
134.2 
128.6 
122.7 
116.5 
110.1 


+103.4 
96.4 
89.2 
81.7 
74.1 
66.3 


58.3 
50.2 
42.0 
33.7 
25.3 
16.8 


7.3 

7.7 
8.2 
8.6 
9.0 
9.4 


.  9.8 
10.1 
10.5 
10.8 
11.0 
11.3 


11.5 
11.7 
11.8 
12.0 
12.1 
12.1 


12.2 
12.2 
J  2.2 
12.1 
12.1 
12.0 


—11.8 
11.7 
11.5 
11.3 
11.0 
10.7 


10.4 
10.1 
9.8 
9.4 
9.0 
8.6 


8.2 
7.7 
7.2 
6.7 
6.2 
5.7 


5.2 
4.6 
41 


d    h   m 
2  12    0 

12  40 

13  20 

14  0 
2  14  40 
2  15  20 


2 
2 
2 


2 
2 


16  0 
16  40 
2  17  20 
2  18  0 
2  18  40 
2  19  20 


2  20  0 
2  20  40 
2  21  20 
2  22  0 
2  22  40 
2  23  20 


3 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 


3 
3 
3 
3 
3 
3 


0    0 
0  40 


1 
2 


20 
0 


2  40 

3  20 


8    0 

8  40 

9  20 
10    0 

10  40 

11  20 


12    0 

12  40 

13  20 

14  0 

14  40 

15  20 


x' 

y' 

II 

// 

-166.4 

-  3.6 

168.6 

2.9 

170.4 

2.3 

171.9 

1.8 

173.0 

1.2 

173.6 

—  Oj6 

—173.8 

0.0 

173.6 

+  0.6 

172.9 

1.2 

171.8 

1.8 

170.3 

2.4 

168.4 

3.0 

—166.2 

+  3.5 

163.5 

.    4.1 

160.4 

4.7 

156.9 

5.2 

153.0 

5.8 

148.8 

6.3 

3  4     0 

3  4  40  ; 

3  5  20 

3  6  0 ; 

3  6  40 

3  7  20  : 


-144.2 
139.3 
134.1 
128.5 
122.6 
116.4 


109.9 
103.1 
96.1 
88.9 
81.5 
73.9 


66.1 
58.1 
50.0 
41.8 
33.5 
25.1 


+ 


16.6 

8.1 

0.4 

9.0 

17.5 

26.0 


+ 


+ 


6.8 
7.3 
7.8 
8.2 
8.6 
9.0 


9.4 
9.8 
10.1 
10.5 

io.8 

11.0 


+11.3 
11.5 
11.7 
11.8 
12.0 
12.1 


+12.1 
12.2 
12.2 
12.2 
12.1 
12.1 


3  16    0       +  34.4  I      +12.0 
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GOORDINATEd  IN  THB  MEAN  APPARENT  EiXilPW. 

SATELLITE   III. 

• 

1 

X' 

/ 

t 

f' 

t 

nf 

/ 

0    0    0 

^  4-   o!o 

+17S 

d    k   m 
2  12    0 

T                                         .       1 

+28^!4 

• 

— lo'^i 

5    0    0 

-2®i'.3 

-5-45 

0    1  30 

13.5 

17.4 

2  13  20 

217.3 

10.8 

5    1  20 

266.4 

4& 

0    8  40 

26.9 

17.3 

2  14  40 

208.6 

11.5 

5    2  40 

269.8 

4j0 

0    4    0 

40.3 

17.2 

2  16    0 

199.5 

12.1 

6    4    0 

272.6 

35 

0  5  ao 

53.6 

17.1 

2  17  20 

189.9 

12.7 

5    5  20 

274,7 

2^ 

0    6  40 

66^ 

16.9 

2  18  40 

179,9^ 

13.3 

5    6  40 

276.2 

1J5 

0    8    0 

+  79.8 

+16.7 

2  20    0 

+169.4 

—13.8 

5    8    0 

—277.0 

-  Oi6 

0^    920 

92.7 

16.4 

2  21  20 

158.5 

14.3 

5    920 

2775 

+  05 

0  10  40 

105.3 

16.1 

2  22  40 

147.2 

14.8 

5  10  40 

276.7 

1.1 

0  12    0 

117.6 

15.8 

3    0    0 

135.6 

15.2 

5  12    0 

275.5 

1J9 

0  13  20 

129.7 

15.4 

3    1  20 

123.7 

15j6 

5  13  20 

273.7 

8.7 

0  14  40 

141.5 

15.0 

3    2  40 

111.5 

160 

5  14  40 

2715 

3£ 

0  16    0 

+153.0 

+14.5 

9    4    0 

+  99.0 

—16.3 

3 
5  16    0 

—268.1 

+  44 

0  17  20 

164.1 

14.0 

3    5  20 

86.3 

166 

5  17  20 

2644 

55 

0  18  40 

1747 

13.5 

3    6  40 

r3.3 

16.8 

5  18  40 

260.1 

6jO 

0  20    0 

184.9 

13.0 

3    8    0 

60.2 

17.0 

520    0 

255.1 

6i5 

021  20 

194.7 

12.4 

3    920 

47.0 

17.2 

5  21  20 

249.5 

7j6 

0  22  40 

204.1 

11.8 

■ 

a  in  40 

336 

17.3 

5  22  40 

243.3 

6.3 

TOO 

+213.0 

+11.1 

3  12    0 

+  20ii 

—17.4 

6    0    0 

-236.6 

+  9.1 

1     1  20 

221.4 

10.5 

3  13  20 

+    6.7 

17.4 

6    1  20 

229.3 

^» 

X    *Z40 

229.3 

9.8 

3  14  40 

-    6B 

17.4 

6    2  40 

2214 

10.5 

I    4    0 

236.6 

9.1 

3  16    0 

20.3 

17.4 

6    4    0 

213.0 

11.1 

1    &20 

243.3 

8.3 

3  17  20 

33.7 

17.3 

6    5  20 

204.1 

11.8 

I    640 

249.5 

7.6 

3  18  40 

47.1 

175 

6    640 

194.7* 

1 

15.4 

r  e  0 

+255.1 

+  6.8 

3  20    0 

-^  60.3 

—17.0 

6    8    0 

-184.9 

+13.0 

1    920 

260.0 

6.0 

3  21  20 

73.4 

16.8 

6    9  20 

174.7 

13S 

1  10  40 

264.3 

5.2 

3  22  40 

86.3 

16£ 

6  10  40 

164.1 

14.0 

1  12    0 

268.0 

4.4 

4    0    0 

99.0 

16.3 

6  12    0 

153.0 

14.5 

1  13  20 

271.1 

3.6 

4     I  20 

111.5 

16.0 

6  13  20 

141^ 

15.0 

1  14  40 

273.6 

2.7 

4    2  40 

123.7 

15.6 

6  14  40 

129.7 

154 

1  16    0 

+275.5 

+  1.9 

4    4    0 

^135.7 

— 15J2 

6  16    0 

-I17J6 

+15.8 

1  17  20 

276.7 

1.1 

4    5  20 

147.2 

14.8 

6  17  20 

1055 

16J 

1  18  40 

277.2 

+  0.2 

4    6  40 

158.4 

14  3 

6  18  40 

92j6 

164 

1  20    0 

277.0 

^  0.6 

4    8    0 

169.3 

13.8 

6  20    0 

795 

16.7 

1  21  20 

276.2 

1.5 

4    920 

179.8 

13.3 

6  21  20 

^         66.8 

16JI 

1  22  40 

274.7 

2.3 

4  10  40 

169.9 

12.7 

6  22  40 

53i6 

17.1 

2    0    0 

+272.6 

—  3.2 

4  12    0 

—199.5 

—12.1 

7    0    0 

—  40.3 

+175 

2    1  20 

260.8 

4.0 

4  13  20 

208.6 

11.5 

7    1  20 

26.9 

17.3 

2    2  40 

266.4 

4.8 

4  14  40 

217.3 

10.8 

7    2  40 

—  134 

174 

fi    4    0 

262.3 

5.6 

4  16    0 

225.5 

10.1 

7    4    0 

+    0.1 

17.4 

2    5  20 

257.6 

6.4 

4  17  20 

283.1 

9.4 

7    5  20 

13j6 

174 

2    6  40 

252.3 

7.2 

4  18  40 

240.1 

8.7 

7    6  40 

27.0 

17.3 

2    8    0 

+246.4 

—  8.0 

4  20    0 

..246.5 

-  8.0 

7    8    0 

+  404 

+175 

2    0  20 

)M0.0 

8.7 

4  21  20 

252.3 

7Sl 

2  10  40 

+833.0 

•^  9.4 

4  22  40 

«»257.6 

—  6.4 
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COORDINATES  IN  THB  MEAN  APPARENT  ELUTOE. 


SATELLITE   IV. 


d    h 

0  e 

0    3 
0    & 

a  9 

0  12 
0  16 


a  18 

0  21 

1  0 

1  3 
1  6 
1    0 


1 
I 
1 
I 
2 
2 


2 

2 


12 
15 
18 
21 
0 
3 


6 

9 


2  12 
2  15 
2  18 
S^21 


3  0 
3  3 
3  6 
3  9 
3  12 
3  15 


3  18 
321 

4  0 

4   a 

4    6 
4    9 


4 
4 
4 

4 
6 
5 


12 
15 
18 
2) 
0 
S 


5    « 

5  e 

5  12 
5  15 


'  0.0 
32.8 
45.6 
«8.3 
90.9 

113.2 


4-135.3 
167.1 
178.5 

499.6 
220.3 
240.4 


+260.0 
279.0 
297.4 
315.2 
332.3 
348.6 


•f364.1 
378.9 
392.9 
406.0 
41&i! 
429.5 


-f  439.8 
449.1 
457.6 
464.9 
471.3 
476.6 


+480.8 
484.0 
486.2 
487.3 
487.3 
486.3 


+484.2 
480.9 
476.6 
471.3 
465.0 
457.7 


+449.3 
439.0 
429.6 

+418.4 


+34,8 
34.8 
34.7 
34.5 
34.2 
33.9 


+33.5 
83.0 
32.4 
31.8 
31.1 
30.3 


+29.5 
28j6 
27.6 
26.6 
^.5 
24.3 


+23.1 
.  21.9 
20.6 
19.3 
17.9 
16.5 


+15.0 

13.5 

12.0 

10.5 

8,9 

7.3 


+  5.7 

4.1 

2.5 

+  0.8 

—  0.8 

2.4 


.  4.1 

5.7 

7.3 

8.9 

10.4 

12.0 


13.5 
15.0 
16.4 

17.9 


d    h 
6  18 

5  21 
^    0 

6  8 
6  6 
6    0 


6 
6 
6 
6 

7 
7 


7 
7 
T 
7 
7 
7 


9 
10 
10 


12 
15 
18 
21 

0 
B 


6 
9 
12 
15 
18 
21 


8  0 
8  3 
8  6 
8  9 
8  12 
8  15 


«  18 
S21 

9  0 
9  3 
9  6 
9    9 


9  12 
9  15 
9  18 
21 
0 
3 


10  6 
10  9 
10  12 
10  15 
10  18 
10  21 


11  0 

11  3 

II  6 

11  9 


+406.2 
393.1 
379.2 
364.4 
348.8 
332.5 


+315.4 
297.6 
279.2 

260.2 
240.6 
220.5 


+199.9 
178.8 
167.4 
135.6 
113.5 
91.2 


68.7 
46.0 
23.2 
0.3 
22,5 
45.3 


•  66.0 
90.5 
112.9 
135.0 
156.8 
178.2 


-199.3 
220.0 
240.1 
259.7 

278.7 
297.2 


—315.0 
332.1 
348.4 
363.9 
378.7 
392.7 


--405ii 
418.0 
429.3 

—439.6 


—19.3 
20.6 

23.1 
24.3 
25;5 


-26.6 

27.6 
26.5 
29.4 
30.3 
31.1 


-31.8 
32.4 
33.0 
33.5 
33.9 
34.2 


■34.5 
34.7 
34.8 
34.8 
34.8 
34.7 


—34.5 
34.2 
33.9 
33.5 
33.0 
32.4 


— 31.^ 
31.1 
30.3 
29.5 
28.6 
27.6 


-26.6 
25.5 
24.4 
23i2 
21.9 
20.6 


19.3 

17.9 

16.5 

>15.0 


_i 


d  b 
11  12 
11  15 
tt  18 

11  21 

12  0 
12    3 


12  6 
12  9 
12  12 
12  16 
12  18 
12  21 


13  U 
13  3 
13  6 
13  9 
13  12 
ta  15 


13  18 

13  21 

14  0 
14  3 
14  6 
14    0 


14  12 
14  15 

14  16 
14  21 


15 
15 


0 
3 


15    6 

15  9 
15  12 
15  15 
15  18 
15  21 


16  0 
16  3 
16  6 
16  9 
16  12 
16  15 


16  18 

16  21 

17  0 


-449.0 
457.4 

471 A 
476.5 

480.8 


—484.0 
486.2 
487.3 
487.3 
486  J  I 
484.2 


—480.9 
476.6 
471  ^ 
465.0 
457.6 
449.3 


..^440.0 
429.7 
418.5 
406.3 
393.2 
579.3  J 


+364.6 
349.1 
332.8 
315.7 
298.0 
279.6 


—260.5 
240.9 
220.8 

179.2 
157.7 


—135.9 
113.8 
91.5 
69.0 
46.3 
23.5 


—    0.6 
+  22J2 

+  45.0 


•13.5 

12.0 

10.5 

8.9 

7.3 

5.7 


-4.1! 

+  0^  I 
2.4  1 
4i) 


-  5.7 
7.3 

8.9 
10.5 
12.0 
13.5 


+15.0 
16.4 
17.8 
19.2 
20.6 
21.9 


+23.1 
24.3 
25.4 
ti(i5 
27:5 
28.5 


+29.4 
.  30.3 
31.1 
31  £ 
32.4 
33.0 


+33.5 
33.9 
84i2 
34.5 
34.7 
34  J) 


+34.8 

34  J8 

+84.f 


I 


f 
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SATELLITE    I. 


Date, 
1870. 


AT  GEOOBNTRIG  SUPERIOR 
CONJUNCTION. 


Fttctor 
for  *'. 


Jan. 
Mar. 


Apr. 


1 

8 

7 

15 

22 

29 
o 
12 
13 
26 

3 
10 
17 
24 
31 

June  8 
15 
22 

29 


May 


July 


6 
13 
20 
27 


Factor 
for  y'. 


0.883 
0.876 
0.875 
0.882 
0.890 

0.899 
0.910 
0.924 
0.939  j 
0.955 ! 

0.973 
0.992 
1.013 
1.035 
1.057 

1.081 
1.107 
M33 
1.159 

1.184 

1.20!) 
1.232 
1.253 


^0.060 

-0.047 

+0.097 

0.117 

0.137 

+0.158 
O.J  79 
0.202 1 
0.235 

0.248 

+0.272 
0.296 
0.320 
0.345 
0.371 

+0.397 
0.422 
0.447 
0.470 

+0.492 
0.512 
0.530 

+0.545 


o 
17 

18 

21 

22 

22 


48.5 
19.2 
59  2 
20.2 
39.4 


-22  57.1 
23  13.4 

Zi  28.4 
23  42.0 

23  54.0 

■24  4.1 

24  12.6 
24  19.7 
24  26.0 
24  31.3 

■24  :i5.4 
24  38.3 
24  40.3 
24  41.3 

-24  41.2 

24  40.1 

24  38.0 

-24  34.9 


AT  TIME  OF 

ECLIPSE. 

z. 

y. 

..'' 

If 

+25 

-0 

+23 

-0 

-23 

+1 

25 

26 

-28 

+1 

30 

32 

Date, 
1879. 


Aug. 


33 
35 

-.36 
38 
39 
41 
42 

-43 
44 
44 
44 

-43 
42 
41 

-39 


1 

2 

+2 
2 
2 
2 
2 

+2 
3 
3 
3 

+3 
3 
3 

+3 


Oct. 


3 
10 
17 
24 
31 

Sept.  8 
15 
22 
29 
6 

13 
20 
27 
3 
10 

17 

24 

1 

8 

16 
23 

30 


Nov. 


Dec. 


AT  GEOCENTRIC  SUPERIORlAT 
CONJUNCTION. 


Factor 
for  z'. 


1.271 
1.286 
1.298 
1.304 
1.305 

1.302 
li294 
1.282 
1.266 
1.246 

1-223 
1.199 
1.174 
1.148 
1.122 

1.09B 
1.071 
1.047 
1.024 

1.003 
0.98:J 
0.965 


Factor 
for^. 


+0.555 

-2l 

0.559 

24 

0.559 

24 

0.555 

24 

0.547 

24 

+0.535 
0.519 
0.501 
0.482 
0.462 

+0.442 
0.422 
0.404 
0.388 
0.375 

+0.364 
0.:i54 
0.348 
0.344 

+0.341 

0.341 

+0.343 


30.8 
25.6 
19i) 
12.5 
5.0 


-23  57.2 
23  49.3 
23  41.8 
23  35.1 
23  29.5 

-23  24.9 
23  21.6 
23  20.3 
23  20.8 
23  23.1 

-23  27.0 
23  32.5 
23  39.1 
23  46.8 

23  55.5 

24  4.8 
-24  14.3 


TIME  OP  I 
ECLIPSE. 


I 


-3i^ 

'34 

31 

-27 

+24 

♦28 
31 
34 
37 
39 

+41 
42 
43 
43 
43 

+43 
42 
41 
39 

+38 

36 

+35 


// 
+3 

4 

4 

4 
3  ! 

+3 
3 
3 
3 
3 

+3 
3 
2 

2! 
2  ' 

+2 
2 
2 
2 

+2 

2 

♦2 


SATELLITE    II. 


Date. 


1870. 


Jan.     1 

.     8 

Mar.    9 

17 

24 


Apr. 


May 


Jnne 


31 
7 
14 
21 
28 

5 

13 

'20 

27 

3 
10 
17 
24 


July     1 

b 

15 

23 


At  OEOCENTRIC  SUPERIOR 
CONJUNCTION. 


Factor 
forx/. 


0.883 
0.876 
0.877 
0.884 
0.893 

0  903 
0  915 
0.929 
0.945 
0.^1 

(».979 
0.999 
1 .020 
1 .042 

1.065 
1.090 

1.116 
1.142 

1.168 
1.193 
1.217 
1.240 


Factor 
fory'. 


P- 


-0.002 

+0.008  i 

0.108' 

0.123; 

0.138! 

+0.154 
0  170 
0.186 
0  203 
0.221 

+0  239 
0  258 
0.277 
0.297 

+0.317 
0.338 
i).358 
0.377 

+0.396 
0.414 
0.430 

+0.445 


-if 
17 
21 
21 
22 


24.8 

54.8 
38.5 
58.9 
17.9 


-22  35.2 

22  50.9 

23  5.0 
23  17.7 
23  29.0 

-23  39.0 
23  47.5 

23  54.6 

24  0.6 

-24  5.5 

24  93 

24  12  0 

24  13.6 


24 
24 


142 
13.8 
24  12.4 
24     9.9 


AT  TIME  OP 
ECLIPSE. 


X. 


+32 
+29 

-28 
30 
33 

-36 
39 
42 
44 
47 

-49 
51 
53 
54 

-55 
56 
56 
56 

-56 

55 

53 
-50  ! 


// 
0 

0 

+1 

1 

2 

+2 
2 
2 
2 
2 

+3 
3 
3 
3 

+4 
4 
4 
4 

+4 
4 

5 
+5 


Dato. 


1879. 


July  30 

Aug.   6 

13 

20 

27 


Sept. 


Oct. 


Nov. 


Dec. 


3 
10 
17 
24 

1 

9 
16 
23 

30 

6 
13 
20 
27 

4 

12 
19 
26 


AT  GEOCENTRIC  SUPERIOR 
CONJUNCTION. 


Factor 
for  2'. 


1.261 
1.278 
1 .291 
1.300 
1.305 

1.305 
1.300 
1.291 
1.277 
1.259 

1.237 
1.214 
1.190 
1.164 

1.137 
1.111 

1.085 
1.060 

1.037 
1015 
0.995 
0.975 


Factor 
f^raF*. 


+0.466 
0.464 
0.468 
0.469 
0.466 

+0.459 
0.449 
0.436 
0.422 
0.406 

+0.:W9 
0.372 
0.356 
0.341 

+0.:^-27 , 
0..315! 
0.305 ! 
0.297 

+0.290 
0.285 
0.281 

+0.279 


.2f  6^4 
24  1.8 
23  56.3 
23  49.8 
23  42.5 

■23  34.6 
23  26.8 
23  19.0 
23  11.6 
23    5.1 

■22  59.8 
22  55.8 
22  53.6 
22  53.0 

22  54.3 

22  57.3 

23  1.8 
23    7.8 

■23  15.0 
23  23.3 
23  32.3 
■23  41.8 


AT  TIME  OF 
ECLIPSE. 


43 

39 

33 

-26 

+36 
33 
38 
42 

46 


5 
6 
6 
6 

+5 
5 
5 


5 


+49 

+5 

52 

4 

54 

4 

55 

4 

+56 

+4 

57 

4 

57 

4 

57 

4 

+56 

+4 

54 

4 

51 

3 

+47 

+3 

JUPITER'S  SATEIililTES,  1870.       473 


SATELLITE    III. 


Jan.   3 

OJ4S2 

-ftioa 

Mar.  H 

o.m5 

♦11.050 

15 

0-a82 

U.069 

23 

0.H91 

0.0d9| 

30 

0.902 

O.IIO 

Apr.  6 

0.914 

+0,131 

0il27 

0.152 

SO 

0.04H 

0.174 

27 

0.959 

M«r  1- 

0.977 

0.280 

12 

fl.99*i 

+0-244 

1<I 

1017 

0.268 

26 

1.040 

l-OM 

0.316 

9 

1.089 

17 

1-lH 

+0.364 

24 

1.140 

0.387 

July  1 

i.jm 

0.40H 

i.ii» 

0,427 

15 

1.217 

+0.445 

2» 

l.24rt 

0,460 

30 

1.360 

+U,471 

.1?  6. 

22  4.5 
22  26. 
22  45.7 


24  10.6 
-24  19.6 
24  27.i) 
24  33.5 
24  315 
24  42.4 
-24  45,2 
24  46. 
24  47  6 
24  47.2 


4 

S 

38 
40 

5 

41 

+*> 

<40 

7 

3:» 

.7-30 

J 

Aug.  6 

20 

27 

s<pt.  a 

10 

18 

25 

Oct.   2 

9 

16 

23 

30 

Nov.  7 

14 

SI 

■J» 

Deo.  6 

12 

20 

27 

+(1.478 
0.460 
0.479 
0.473 
0.463 

+0.449 
0.433 
0.415 


-23  3t!.l 
24  B9.5 
24  itii.7 


33  31.6 
-23  27i>  ►32 
23  2G.5 
23  25.1 
23  26.5 
33  29.7 

-23  34,4 Ul 

33  40.6 
23  48.2 
23  56. 


.+36  +8 


+6+65   +6 

6!  69  6, 
61  73  6l 
6;  76     6] 

6  78'    tf 


+6'+78 
6l  77 
61  75 
6  72 


474        SATTJRN'S  RlNGt  4cc*t  1879. 


THE  APPARENT  ELEMENTS  OP  SATURN'S  RING. 


'^■M« 


Waahington 
MeanKcNW. 


Jan.        0 

20 

Feb.        9 

March     1 

^^ 

April     10 
30 


Outer 
M%lor 


M 


Outer 
Minor 


May 
June 


20 

29  j 


July 
Aug. 


19 
8 

28 

Sept.  17 
Oct.        7 


Nov. 
Dec. 


27 
16 
6 
d6 
dl  1 


38.75 
37.57 
36.65 
36.06 
35.80 

35.89 
36;^! 
37.05 

dao7 

^.34 

40.75 
42.17 
4a40 
44.24 

44.50 

44.13 
43.20 
41.89 
40.45 
4a09 


tammmnJUit  Hi      I    <■ 


II 

1.54 
1.96 
2.50 
3.13 
3.81 

4.51 
5.2t 

5.88 
6.50 
7iW» 

7.41 
7.50 
7.54 
7.24 
6.76 

6.22 
5.74 
5.44 
5.36 
5.37 


V 

InoliDatioii  of 

Kortheni 

Semi-minor 

Axis  to  Circle 

of  Declination 

ftom  North 

4oEa«t.' 


+  4  20.5 


4 

4 
3 
3 


13i2 

3.1 

50.8 

37.1 


3  22.8 
3  8.7 
2  55.8 
2  44i) 
2  37U) 

2  82.8 
232^ 
2  37.0 
2  44.5 
2*53.7 


3 
3 
3 
3 
+  3 


2.9 
10.0 
13.4 
12.7 
11.8 


I 

TheEteration 

of  tbe  Earth 

above  the 

Plane  of  the 

Bing. 


V 

Hie  SleTatioD 

of  the  Son 

above  the 

Plane  of  the 

Ring- 


o 

2 
2 
3 
4 
6 

• 
7 
6 
9 
9 

10 


16.6 
59.5 
54.9 
59.0 
6.5 

13.2 
15.0 
8.4 
50.1 
17.5 


10  28.5 

10  22.3 

9  59.9 

25.0 

44.1 


9 

8 


8 
7 
7 
7 
7 


5.6 
38.3 

27.9 
36.8 
42.0 


I  55.0 

s  lao 

5  30.9 

5  48.9 

6  6*8 

6  24.7 

6  42.6 

7  0.5 
7  18.4 
7  36.2 

7  54.0 
6  11.8 

8  29.5 

8  47.2 

9  4.8 

9  22.4 

9.40.0 

9  57.5 

10  15.0 

10  19.4 


Sartii'a  LongUndeftomSateni 

counted  on  Plane  of  Bing 

firom  the  King'a  A*- 

sending  If  ode  on 

■qoator.     r     ScUptio, 


I 


\ 


51  58:7 

53  12.0] 

54  52.4 
56  52.1 

59   ai 

61  17.5^ 

63  27  J2 

65  24.5 

67  1.9 

66  12.2 

68  48.9 
68  48J5 
68  11.7 
m  4.9 
65  42L0 

64  19.2 
63  15i) 

62  4a6l 
62  49^ 
62  57.5 


o 

9 


9!9 


10  23.3 
12  3.8 
14  3.6 
16  14.7 

18  29J2 

20  39.0 
22  36.3 

21  13.8 

26    1.01 
26   07 
25  24X) 
24  17J3 

22  544 

21  31^^ 
20  27.6 

19  563 

20  2^ 
20  10.3 


Factors  which  are  to  be  multiplied  by  a  and  h  to  obtain  tlie  axea  of 


The  inner  elljpse  of  the  outer  Ring  » 0.8801 

The  outer  ellipse  of  the  inner  Ring  »0.8599 

The  hiner  «IIipee  of  the  inner  Ring  «=  0.6650 

llie  bluer  e%aD  of  Bond's  dusky  Ring  »*  0.5486 


log  FactxiT' 


M 

a 


9.944S 
9.9344 

9.7392 


VoTB.— The  aign  of  I  iadlcatea  whether  the  viaihie  anrfiwe  of  the  Bing  la  northern  or 


■M.'i  ■  ■   r-    ■     r 


==3fc 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


-*«- 


Tke  Timd  Siiei  of  their  Illimiinated  Portioni,  divided  by  tkeir  ipptreit  Mnetm. 


1870. 


January 

Ifarch 

April 

May 

June 


I 

31 

2 

1 

1 

31 

30 


Yenna. 


.994 
.974 
.937 
.881 
.802 
.699 
.570 


Mars. 


.966 
.945 
.922 

.897 
.874 
.854 
.841 


1870. 


July  30 

Augusi  29 
September  28 
October  28 
November  27 
December  27 


Vbnna. 


.408 
.169 
.017 
.252 
.465 
.612 


Ml 
.861 
J918 
.986 


PHENOMENA,  f879. 
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'^'^^'^'m^m^im^^m^ 


WASHINGTON  MEAN  TIME. 


Mil  9 


"^p^-^^^r*"— ^i"^»*w 


PLANETARY   CONSTELLATIONS. 


Jan. 


Feb. 


Mar. 


April 


d      h    m 

1  18  28 

2  4- 
2    837 

5  0-1 
9   8- 

d  10  25 
11  5  23 
16  1  - 
16  16    - 

18  13    0 

19  2Q  15 

21  -    - 

22  19  36 

22  20  48 

23  955 

25  6    6 

26  13  23 
26  14  10 
29  17    1 

1  4  32 

4  10  37 
7  11  40 
7  21  47 

16  6  24 
19  16  39 

19  17  39 

19  17  47 

20  10  49 

22  8    1 

23  3    5 

2120  26 
26    I  33 

2  16    9 

3  14  32 

6  19  57 

14  19  15 

15  20  15 

17  2  43 

19  12  56 

20  626 

20  10  14 

22  17  38 

23  21  20 

24  17  27 

25  9  45 

26  1  18 
29    1    - 

29  11    6 

30  17  42 

31  18  1 
3  5  0 
6  11    - 


6^ 


9         ( 

pfreatest  Hel.  Lnt,  N. 

in  Perigee. 

<C    .....  tjf  —  r  26 

gtationoiy. 

inS 

in  Aphelion. 

€ 5-+-4    3 

greatest  eloug^W.  21    3 

Btationaty. 

C ^  +  8  41 


6 
6 
6 


6 
a 
6 


9 
O 
9 
2t 
? 

h 

9 


<C   .....    5  -»-  3  16 
eclipaed,  invis.  at  Wash. 

C 9  _  a  36 

C V—  1  54 

21 »-0  47 


•    «    •   • 


h— 7  18 


C 

O 

<L    .....  tp  —  726 

greatest  Hel.  Lat  S. 


in  ApheKon. 

C ^  -h  3  41 

O 

<C    »  .  .  .  .    ^-h  1  47 

21 5-  1  28 

<C Jf—  2  36 

C 0  —  4    5 

o 

C 9  —  5  51 

a ij  —  7  19 

greatest  HeL  Lat.  8. 


5 


9   .  . 
OSup. 


tp  —  7  18 
^-1  11 


«  • 


6 
6 
6 

6 
6 


6 
6 


9 
9 


W 


§4-0  35 

9 1^  — «    8 

in  a 

€ ^-038 

C if—  3  19 

enters  Y,  spring  com. 

in  Peribelton. 

C h  — 722 

C g  —  3  37 

(C 9-.  5  36 


o 


V-7    6 


{greatest  elong.  E.  18  57 
inQ 

greatest  Hel.  Lat  N. 

9 ^—  1  56 

<C S-h336 

stationary. 


April 


May 


June 


July 


d      h    n 

15  2  32 

16  6  29 
16  17  31 

19  5  36 

20  10  46 

21  17  41 
23  5  20 
23  22  17 
29    2    - 

29  12  28 

alb  13  24 

1  20    0 
3    9  52 

7  7- 

8  22  44 

13  22  12 

14  4  40 

14  12  - 
16  17  55 

18  11  51 

19  1  42 

20  22  23 
23  19  40 

23  23    8 

24  1    5 

24    6  98 

27  20  42 

1  12  45 

10  11  34 

11  19  31 

12  6  39 

13  5  31 

15  1  20 
15  10  6 
10    9  30 

18  6  47 

19  6  42 

21  2  35 

22  23  40 
24    3  47 

26  16  57 

30  2  18 

1  15    - 

2  3- 

7    7    5 

7  21  32 

8  3    2 

9  1  58 

10  15  59 

11  5  47 

12  18  48 
15  13    - 


6 

6 
6 
6 
6 

6 

6 
6 


I* 


izi^ 


8 


6 
6 

6 
6 

6 

D 


<C 

9  0In£ 

0  <c e  —  4  ^i 

y<c v^essi 

9  C 9  —  243 

8  stationary. 

WQ 

§<C 5-h347 

9  in  Perihelioik 
in  Aphelion, 
stationary. 
Jtl .   cJ-052 

2[€ if— 4  49 

<f  <C ^—  6    0 

0  greate8te]oiig.W.28    5 

>1<L Ij  —  7  48 

0  C    w  .  .  •    0  _  8  47 


V<C W  — ^56 

SO 

Q  greatest  Hel.  Lat.  S. 

9  greatest  Hel.  Lat.  N, 

<j  9  <r   . 9^1    I 


f-f-027 
+  4    2 

2f— 523 


izl 


i  greatest  Hel.  Lat.  S. 

WC    .....  V-7 
Q  in  PeriheDon. 


45 

6 

I 


6 
6 

6 
6 


9  QSup. 

Q  C  •  •  .  •  .  9  —  1  4 
0  enters  ss,  summer  com. 
9  <C  .  •  .  w  .  9  "^  '^  I 
S  <C S  -H  4  14 


S  matestHel.  Lat.  N. 


jI  stationary. 
O  in  Apogee* 


0    1 


6 

6 
6 


>Z0 

C 2f—  5  42 

9 §  -  0  15 

in  Perihelion. 

ll<C h— 8  30 

^  H    .....   $  —  7    5 
9  greatest  elong.  E.  45  33 


4T6 


PHENOMENA,  1879. 


WASHINGTON  MEAN  TIME. 


PLANETARY   CONS'KLL AT10N8. 


1^ 


d   h  m 

July  18  -  - 

19  0  35 

20  4  35 

20  21  27 

21  H  36 

21 16  m 

22  10  35 

26  17  - 

27  17  - 

29  20  10 

30  9  8 
4ug.  4  3  15 

4  3  45 

7  0  32 

8  23  33 

9  3  18 
920  - 

13  15  31 

14  22  - 
17  20  56 

17  22  21 
19  -  - 

19  18  54 

20  1  14 

22  4  42 

23  10  18 
27  14  48 
:iO  20  15 

31  5  9 
Sept  2  5- 

2  14  • 

3  6  32 

5  10  53 

6  8  30 

7  18  47 

8  -  - 
8  22  - 

12  8  46 

13  21  13 

14  9  39 

14  10  44 
14  10  52 
16  5  24 
22  16  14 

22  17  9 

23  8  10 
25  12  48 
27  5  37 


Oct. 


30  10  5 
2  17  7 

4  2  29 

5  6  15 


O  eclipsed,  iuvis.  at  Wash. 
9  in  8 

<5  §  C §  -4-  2  45 

(5  |C Sh-  4  20 

6  9€ ?-h4    8 

^  gi-eatest  elong.  E.  27  10 
il  stationury. 
<5§a §-h3  43 

$  in  Aphelion. 
6  2l€ 2^-5  41 

6  h(L h—  8  26 

6  i(L ^-7  55 

(4  w<r y?  — 7  4 

^  stationary. 
<J  y?<f tp-0  15 

t^  Htationory. 
i  ^€ 5-1  27 

(5  SC S-h427 

9  nt  greatest  brilliancy. 
Q  gi*eatest  Hel.  Lat.  S. 

6  9  € 94-027 

9  in  Aphelion. 

<5  §  O  luf. 

6  |0 
S21Q 

6U<L 2f-528 

^  stationary. 

9  stationary. 

6h€ h—  826 

6^  <L tp— 656 

<J  <f  <C <J-655 

tp  greatest  Hel.  Lat.  S. 
5  greatest  elong.  W.  17  58 
§  in  Perihelion. 
9  greatest  Hel.  Lat.  8. 
(5  5  5 5  -  0  39 

6  ^<L 5  H-  4  3(J 

<J5<C 5-h5  14 

6  9  <L 9  —  4  7 

5  greatest  Hel.  Lat.  N. 

O  enters  ^  autumn  com. 

<J  9  O  Inf. 

<J  S  9 5H-11  11 

6nC 2^-5  16 

6h<L h-^825 

6^  <L t;;— 6  48 

6  i<L <f  -  5  45 


d       b     m 

Oct      5    9  22 
6     1     - 

11  23  55 

12  22    6 

14  14    - 

15  13    2 

16  3  50 
24    8  13 

26  8  24 

27  12  23 

28  13  - 
S29  20  36 
30  -  - 
rK)  23  52 

Nov.  2  17  12 

8  11  49 

9  4  15 
9  11  - 

10  7  52 
12  2  56 

14  19  7 

15  18  10 
20  11  - 
20  16  1 
23  15  32 

26  2  40 
26  2  55 
26  11  56 

29  18  - 

30  17  59 

Dec.  3  15  - 

4  18  3 

5  20  35 
9  8  2 
9  15  5 

9  18  21 

11  16  - 

12  8  2i» 
12  18  0 
14  1  - 


15  19  - 

18  5  56 

19  15  29 

19  18  - 

20  22  39 

21  11  18 
23  8  18 
23  13  50 

28  -  - 
28  1  - 

30  13  53 

31  9  - 


<5  5  O  Sup. 
^  stationary. 

(5  SC 

6  9€    

9  stationary. 


o        / 

-♦-  4  51 
—  0  51 


<J  5<C 

5  in  8 

611<L 

5  in  Aphelion. 
<J  >Z<C »l— 8  23 


5  H-  5  19 
21—  5  17 


21  stationary. 
<J  tp<C tp— 6  47 

9  at  greatest  brilliancy. 
6  i€ <y-439 


6 
S 


9  in 
^in 

9<r 


5  11 


5  36 


<J5<C 5H-0  13 

5  greatest  Hel.  LaL  S. 
5  greatest  elong.  E.  22    5 

6  2l€ 21—  5  30 

6h<L h—  8  26 

n2lO 

6^<L V— 6  49 

6  i^   : ^  -  3  47 

5  stationary. 

9  greatest  elong. W.  46  49  ' 

5  hi  a 

6  Q<L §-h  528 

5  in  Perihelion. 
<J9<r 94-8    1 

6  5  ©Inf. 

I2  stationury. 
<55€ 5H-5    6 

9  in  Perihelion. 

^  stationary. 

^  stationary. 

6  J/€ ^—549 

5  greatest  Hel.  Lat.  N. 
5  stationary. 

6hC h— 828 

O  enters  "VJ,  winter  com, 

(JVC tp—  6  55! 

6  SC <J— 3    8. 

<r  eclipsed,  invis.  at  Wash. 
5  greatest  elong. W.  22  2Si 

O  m  Perigee. 


r— 
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POSITIONS  OF  THE  PRINCIPAL  OBSEUVATOIIIES. 
{North  Latitudes  and  West  Longitudes  are  considered  as  positive,) 


Place. 

•Abo,  .  . 
I  Albany,     . 

Allegheny, 
;  Altona, 

Ann  Arbor, 

Armagh,   . 
:   Athens, 
1   Berlin, 
i  Bilk,     .     . 
!*Bonn,    .     . 


Lntitndi'. 


I     + 


60  26 
42  30 
-40  27 

53  32 
42   16 

54  21 

37  58 


52 
51 


30 
12 


Breslau,  . 
Brussels,  . 
Cambridge,  (Eng.,)  j 
Cambridge,  (Mass.,)  i 
Cape  of  Good  Hope,  . 


Chicago,    . 

Cincinnati, 

Christiania, 

Clinton, 

Copenhagen, 

Cordoba     . 
•Cracow, 
•Dorpat, 

Dublin, 

Durh{\m,    .  • 

Edinburgh,' 
•Florence,  . 
•Geneva, 

Georgetown, 
•Gottingon, 

I  Gotha,  .     - 
I  Greenwicli, 
;   Hamburg, 
f  Helsingfors 
Hudson, 


-4-50  43 


•51     6 
50  51 


52 
-42 
-33 


12 
22 
56 


56.8 
49.5 
36.0 
45.3 
48.0 

12.7 
20.0 
16.7 
25.0 
45.0 

56.5 
10.7 
51.8 
48.1 
3.2 


Longitadr 

rroin  NV:uibiiigtun 

In  Time. 


It            t.l  N               i 

—  6  37  20.3U  i 

—  0  13  12.87 ' 
-f-  0  11  50.66 

—  5  47  58.54 
-f  0  26  42.67  I 

—  4  41  3^92  I 

—  6  43  7.58  . 

—  6     1  47.771 

—  5  35  17.77  I 

—  5  36  36,02 

—  6  16  22.19 

—  5  25  41.29 

—  58  35.08 

—  0  23  41.54 

—  6  22  8.09 


i   Kasan, 

I   Konigsberg, 

.•Kremsmiinster, 

!  Leipsic,     . 

I   Ley  den,     . 

'  Liverpool, 
;  Madras, 
}  Madrid, 
•Mannheim, 


41  50  1.0 

39  6  26.5 

59  54  43.7 

43  3  16.5 

4-55  41  13.6  — 


31  25 
-50  3 
58  22 

53  23 

54  46 


55 
43 
46 

-38 
-51 


57 
46 
11 
51 
31 


15.4 
50.0 
47.0 
13.0 
6.4 

23.2 
40.8 

58.8 
26.2 

47.8 


-4-50  56  37.5 

51  28  38.2 

53  33  7.0 

■60  9  42,6 

41' 14  42.6 


0  42 
0  29 
5  51 
0  6 

5  58 

—  0  51 

—  6  28 

—  6  55 

—  4  42 

—  5  1 

—  4  55 

—  5  53 

—  5  32 


+ 


0 
5 


0 


r.  47 


14.26 
46.94 1 
6.69' 
35.08 , 
31.051 

30.00 ' 

2.80  J 

6.02. 

50.39 

52.64 . 

» 
I 

I 

29.34 ' 
15.12' 
49.24  ] 
6.20  I 
58.49  I 


5 
5 


55 

SI 

-48 
51 
52 


47 
42 

3 
20 

9 


24 
4 


53 
13 

40  21 
-49  29 


24.2 
50.6 
23.7 
6.3 
20.3 

47.7 

9.2 

29.7 

12.9 


51  3.39' 
8  12.391 

—  5  48  5.95 

—  6  48  1.32 
-(-  0  17  :i2.06 


8  24 
6  30 
6  4 
5  57 
5  26 


4  56 
10  29 

4  53 

5  42 


41.14 
11.87 
45.03 

46.87 

8.57 

12.34 
9.67 

27.00 
3.0G 


from  WtiHliiiigtou 
hi  DiiyH. 

—.2759296 
—.0091767 
-f  .0082252 
—.2416498 
-f.O 185494 

— .  1955662 
—.2799488 
—.2512473 
—.2328445 
—.2337502 

—.2613679 
—.2261723 
—.2142949 
—.0164530 
—.2653711 

--.0293317 
--.0206822 
—.2438274 
—.0045727 
—.2489703 

—.0357639 
—.2694768 : 
—.2882641 : 
—.1964165' 
—.2096370 

—.2052007 
—.2453139 
—.231134^1 
-f-.00e0718 
—.2416492 

—.2437892 
—.2110323 
—.2417355 
—.2833 186 

-|-.012i76r) 

I 

—.3504761  ' 
—.2709707  ' 
—.2532990 ' 
—.2 18 1592 
—.2261881 

—.2056984 
—.4369175 
—.2037847 
—.2375354  I 


longitude 

frum  VirarihiDgton 

in  Arc. 


260  39  55.2 

356  41  47.0 

2  57*  39.9 

273  0  21.9 

6  40  400 

289  35  46.2 
259  13  6.3 

269  33  3.4 
276  10  33.4 
275  50  59.7 

265  54  27.1 
278  34  40.7 
282  51  13.8 
351  4  36.9 
264  27  58.7 

10  33  33.9 

7  26  44.1 
272  13  19.6 
358  21  13.8 

270  22  14.3 

347  7  30.0 
262  59  18,0 
256  13  29.7 
289  17  24.1 
281  31  50.1 


286  7 

271  41 
276  47 

0  1 
273  0 

272  14 

282  56 

272  58 

257  59 

4  23 


39.9 
13.2 
41.4 
33.0 
22.7 

9.2 
54.2 
30.8 
40.2 

0.9 


233  40  42.9 
262  27  2.0 
268  48  44.6 
270  33  17.0 
278  27  51.5 

285  56  54.9 
202  42  35.0 

286  38  15.0 
274  29  14.1 
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Plaee. 


Markree,  • 
*  Marseilles, 
*MiIan,  .  . 
*Mo<)ena,    . 

Moscow,    , 

•Munich,     . 
•Naples,     m 

New  York^ 

Nicolajew^ 
•Olmuta;,     . 

Oxford, 
•Padua, 
•Palermo,  , 

Paramatta, 
•Paris,  *     « 

Philadelphia, 
•Prague,     . 

Pulkowa,  « 

Rome,  .  Jt 
•San  Fernando, 

Santiago,  «.    . 

Senftenberg,  • 
•Speyer»  ^  . 
•Stockholm,     • 

St.  Petersburg, 

•Upsaln,  *  ^ 
•Utrecht,  .  . 
•Vienna,     .     . 

Washington «  .     , 
•Wilna, .     .     -    . 


LatltiKle. 


54  10  31.8 
17  49.0 

4-45  28    0.7 
44  38  52.8 

55  45  19.8 

-f48  8  45.0 
+40  51  46.6 
4-40  43  48.5 
4-46  58  20.6 
+49  35  43.0 


--51  45 
--45  24 
+38  6 
—33  48 
+48  50 

+39  57 
--50  5 
--59  46 
--41  53 
--36  27 


35.5 

2,5 

44.0 

49.8 
11.0 

7.5 
18.5 
18.1 
53.7 
45.0 


—33  26  42.0 
--50  5  10.1 
--49  18  55.4 
--59  20  33.8 
+59  56  29.7 

--59  51  31.5 
--50     5  10.5 
--48  12  35.5  r 
--38  53  38.8 
--54  50  59.1 


Loilgltad0 

from  Wasbtngton 

io  TJme. 


n     m       ■ 

4  34  24.00 

5  29  40.55 
5  44  58.20 
5  51  55!63 
7  38  29.29 

5  54  38.00 

6  5  10.951 
0  12  15.47 

7  16  6.53 
6  17  15.43 

5     3     9.79 

5  55  41.17  i 

6  I  37.00 
15  12  18.64 

5  17  33.02 

0    7  33.64 

6  5  58.52 

7  9  31.06 
5  58  8.53 
4  43  22.42 


I/mgltnde 

flrom  WashiogtoQ 

in  Days. 


from  WaBhiogton 
in  Arc 


0  25 
6  14 
41 
20 
9 


5 
6 

7 


6 
5 
6 
0 
6 


18 
28 
13 
0 
49 


30.001 
3.00 
58.00 
26.35 
25.87 

42.70 
43.67 
44.09 
0.00 
23.33  j 


.1905556 
.2289415 
-.2395625 
-.2443927 
.3183946 

-.2462731 
.2535990 
.0085124 
.3028534 1 
■v26i9841 

.2105300 
.2470043 
.2511227 
-.6335491 
-.220521 1|| 

.0052505; 

.2540917 

.2982757 

^2487098 

.1967873 

.0177083 
.2597570 
.2374769 
-.2641939 
.2982161 

-.2629942; 
,2282832 
.2595381 
.00000001 

..2842978-; 


291  24  d.O 
277  34  51.8 
273  45  27.0 
272  1  7.1 
245  22  40.7 


271  20 

268  42 
356  56 
250  58 
265  41 

284  12 
271  4 

269  35 
131  55 
280  36 


30.0 

15.8 

0.8 

22.1 

8.6 

33.2 
42.5 
45.0 
20.4 

44.7 


358  6  35.4 
268  31  a7.2 
252  37  14.1 
270  27  52.1 
289    9  23.7 

353  37  30.0 
266  29  15.0 
274  30  30.0 

264  53  94.7 
252  38  32.0 

265  19  19.5 
277  45^     5.0 

266  33  56.7 
0    0    0.0 

257  :i9  lOA 


The  authorities  for  the.so  positions  are  givch  In  the  vol^imcs  for  1871  and  1872. 

More  recent  telegraphic  determinations,  made  by  ihGUnUed  Stales  Coast  Surrcyjgive 
the  longitude  of  Cambridge,  Mass.,  -0»'  23"'  41M 1,  that  of  Greenwich,  -5»'  8"  12».09, 
and  that  of  Paris,  ~5^»  17"'  33M5u 

The  correction  therefore  to  bo  applied  to  the  1ongitudo.<f  of  Ann  Arbor,  Canihridge, 
(Mass.),Chicago,ttnd  Clinton,  in  the  preceding  table,  is  +0".43«  -h0«>.0000050=s + 6^.45 ; 
to  the  longitudes  of  places  marked  with  an  •,  -0». 1 3=*^ 0^.000001 5i=:-r  1^95;.  and  to 
the  longitudes  of  other  places  not  m  tho  United  State8;'4.0».80«-f  0^.0000035  =4-l.''50.- 


*  Report  of  V,  S.  OoaH  Swney,  187S,p.  834. 
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ON  THE  ARRANGEMENT  AND  USE  OP  THE  TABLES  IN 

THIS  EPHEMEMS. 


THE  NAUTICAL  PAET. 

This  Part  of  the  Amebican  Epi^fiMBRis  and  NAtmcAL  Almanac  is  designed  for  the 
special  use  of  Navigators  and  therefore  adapted  to  the  Meridian  of  Greenwich.  It 
contains  the  Ephemeris  of  the  sun  and  moon)  the  distances  of  the  moon  from  the 
centres  of  the  sun  and  the  (bur  tnosl  conspicuous  planets,  and  from  certain  fixed  stars ; 
the  Ephemeris  of  the  planets  Venus^  Mars,  Jupiter,  and  Saturn ;  and  the  Mean  Places  of 
198  principal  fixed  stars  for  the  beginning  of  the  year  1879. 

7$m^.-i-AjBtronomer8  make  us6:  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  ESphemeris. 

Sidereal  Time. — Sidereal  lime  is  measured  by  the  daily  motion  of  the  stars,  or,  as  It  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Stdereal  Time,    Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian^  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  ^ 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time  and  is  combined  with 
the  daily  motion  of  the  heavens;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
sidereal  time  in  common  use  might  therefore  be  called  Apparent  Sidereal  Time;  and 
Mean  Sidereal  Time  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2^.3  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time. — Solar  time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time,  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  »un  ill  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  a.scension  arises  from  two  different 
causes;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic;  the  other,  that 
the  sun^s  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion, 
a  fictitious  sun,  called  a  Mean  Surii  is  supposed  to  move  in  the  equator  with  a  uniform 
velocity. 
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Mean  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motions  of  tliis 
Mean  Sun;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  use,  and  chronometers  used 
by  Navigators,  are  regulated  to  meaii  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  apparent  and  mean  time  is  called  the  Equat.ion  of  Time.  By 
means  of  it  we  change  apparent  to  tnean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  apparent  lime  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Day, — The  civil  day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  0  to  12  from  midnight  to  noon,  aAer  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours 
each ;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M . 

The  astronomical  day  commences  at  noon  of  the  civil  d^y  of  the  same  date.     It  also 

» 

comprises  twenty-four  hours,  but  they  are.  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  apparent  or  m^an^  according  as  it  is  reckoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last 
part  of  the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2^  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time;  and  January  9th,  2**  P.  M., 
civil  time,  is  also  January  9th,  2^\  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A.  M.,  take  one 
from  the  day,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time  wanted ; 
if  the  civil  time  is  marked  F.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical 
time  is  had  without  further  change.  * 

If  the  longitude  from  Greenwich  bo  expressed  in  time,  and,  when  toest,  added  to  the  local 
time,  or,  when  east,  siibtracted  from  the  local  time,  the  result  is  the  coiTcsponding  Greenwich 
time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Greenwich  astronomical  Ume^ 
which  ordinarily  is  that  required  for  the  use  of  this  Part  of  the  Ephemeris. 

The  Calendar. — The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows : 

Pago  I.  contains  the  Apparent  Eight  Ascension  and  Declination  of  the  Sun  and  the 
Equation  qf  Time  for  each  Greenwich  apparent  noon.  Adjoining  columns  contain  the 
differences  of  these  quantities  for  one  hour.  By  nuiltiplying  this  difference  by  the  hours 
and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  sub- 
tracting it  fi'om,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decrcasiug, 
we  obtain  the  value  of  the  quantity  for  a  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  great 
accuracy  is  required^  should  be  first  interpolated  for  ^J^the  hours  and  parts  of  an  hour  of 
the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  0.  The  longitude  from  Greenwich  expressed  in  time,  if  tcesty  is  at  that  instant 
the  Greenwich  apparent  time,  or  time  q/kr  Greenwich  apparent  noonj  if  cast,  it  is  time 
before  Greenwich  apparent  noon.  The  longitude  is  therefore  employed  in  reducing  tho 
quantities  on  this  page  to  apparent  noon  at  any  place. 
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The  Right  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  local  apparent 
noon.  The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun 
is  the  error  of  the  clock  on  sidereal  time. 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun's  declination  be  required  at  noon  of 
January  3d,  1879,  in  longitude  146**  4'  W.,  or  +  9^  44'»  16».     We  find 

O        /        II 

For  January  3d,  at  Greenwich  apparent  noon,Q)^B  declination  =s2S  50  93.8  8. 

// 
The  diC  for  1  hour,  +14".63,  multiplied  by  9,  is    131.67 

The  proportional  part  for  30™  »   i\  7.32 

(I  u  u       Igmsss    Jh,  2.93 

«*  »»  *«        2m  =  ^,  .49 

"  "  ««      15«  =      I  of  2",  .06 


The  sum  to  be  subtracted,  142.47  or        2  22.5  N. 


The  sun's  declination  required,  22  48    0.3  S. 

The  longitude  9b  44»  16>  »  9b  44».27  =  9^.738 ;  and  14^.63  X  9.738  =  142".47  »  2'  22".47 ;  which 
is  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146^  4^  £.,  the  reduction,  2^  22''^.5,  should  be  added,  and  the  resulting 
declination  becomes  22''  52^  45^'.3  S. 

If  greater  precision  is  required,  the  hourly  difference  may  be  first  interpolated  for  4*^  52™ 
(or  half  the  longitude)  after  noon  for  the  west  longitude,  or  for  4^  52™  before  noon  for  the 
e€Ut  longitude.  This  will  give,  in  the  first  case,  the  hourly  difference  14^^86,  and  the 
resulting  declination  22^  4T  58^M  S. ;  and,  in  the  second  case,  the  hourly  difference 
14'^40,  and  the  declination  22"*  52'  43'^0  S. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V.  of  Bowditgh^s  American  Practical 
Navigator. 

The  Eqtuition  of  Time^  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  the  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I., 
is  the  mean  time  of  apparent  noon,  or  the  hour  angle  of  the  mean  sun  at  that. instant 

On  page  I.  are  also  given  the  Sun's  Semidiameter^  which  is  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semidiameter  passing  the  Meridian^  which  is  employed  in  obtaining  the  passage  of  the 
sun^s  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has 
been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of 
the  frsty  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second^  or 
eastern,  limb. 

Page  Ii.  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 

Declination  of  the  Sun^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.     The 

hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 

them  to  any  given  Greenwich  mean  time.     The  hourly  changes  may  be  first  interpolated 

for  half  the  Greenwich  time,  when  great  precision  is  required. 
31 
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The  Right  Ascension  and  Declination  on  pages  I.  and  II.  are  affected  by  Aberratum^ 
and  therefore  denote-  the  apparent  position  of  the  true  sun.  Page  II.  is  more  conveniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
mean  time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  in- 
terpolating for  the  longitude,  as  in  the  example  of  the  sun^s  declination,  on  the  preceding 
page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun, 
and  the  latitude  from  other  than  meridian  observations.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

As  given  on  page  II.,  the  equation  of  time  is  the  apparent  time  of  mean  noon ;  and  in 
general  it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  Sidereal  Time  of  Mean  Noon  is  also  the  Right  Ascension  of  the  Mean  Sun.  It 
may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 
difference,  9*.8565;  or  by  Table  III.,  in  the  Appendix  of  the  American  Ephemeris^  for 
reducing  intervals  of  mean  solar  to  sidereal  time.  Table  LI.  of  Bowditch's  Naxyigalor 
may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  ascen- 
sion of  the  true  sun  to  the  apparent  time,  pr  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given 
sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval^  in  Table^II.  of  the 
American  Ephemeris  or  Table  LI  I.  of  Bowditch's  Na:oigator^  will  give  the  mean  time 
required.  This  reduction  Xiay  also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1679,  Jan.  4, 
6**  12"  I3»  A.  M.  mean  time  at  a  place  whose  longitude  is  118**  14'  E. 

h     m     s 
The  local  astronomical  mean  time  is  Jan.  3,  18  19  13 

The  longitude  m  time,  —    7  52  56 

The  Greenwich  mean  time,  Jan  3,  10  19  17 

or  Jan.  3,  10.3214 


Jm'sH.J  Eifuatian  of  tinu. 

Jan.  3,  .Yoon,  18  55  37^98  Jan.  3,  JWum,  4  4K22  Subtrmetkfe, 

H.D    1I-008X  103214      f    1  J>3^6a  H.  D.-fl  •.151  X  10.3214     +  11.88 

18  57  31.60  4  53.10 


If  i^eater  precision  is  reqclred,  the  hourly  ditTerences  interpolated  to  5^.2,  or  11".004  for  the  right 
ascenicon,  and  M.i47  for  the  equation  of  time,  should  be  used. 

The  equation  of  time  in  this  example  is  subtractioe  from  mean  time.  Its  reduction  could  have  be«a 
found  by  Table  VI.  A.  uf  Bowoitch's  Nac' gator  to  seconds  only. 

2.  If  the  sidereal  f'me  is  required  for  the  same  date  and  time,  we  have 

h    m      ■ 

Jan  3,  J\foov.,  the  R.  A.  of  the  mean  sua  18  50  56^6 

Add  the  H.  D.  5K8565  x  10.32i4,  6r  +1  41.7:> 

Add  the  local  astronomical  mean  time  18  12  13.00 

The  required  sidereal  time  is,  (rejecting  29^,)  13    4  51.49 

The  reduction  V^  41*.73  could  have  been  found  in  Table  III.  oorresponding  to  the  Grreenwioh  meaa 
time,  10>>  19m  171.    By  Table  LI  of  Bowditch's  Jfavigator,  the  redaction  ««  !»  4i«.7. 
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S.  1879,  Jan.  4,  A.  M.,  at  a  place  whose  longitnde  is  118^  14^  E.,  suppose  the  sidereal 
time  to  be  13^  4"  51*.49,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  Jan.  3;  the  longitude  in  time  —  7l>  52i>> 56",  or  —  7^.882. 

b    m     •    ^ 
Jan.  3,  the  sidereal  time  of  Greenwich  mean  noon  is  Jti  50  56.76 

The  H.  D.  fK8565  x (—  7.882),  or  the  red.  for  7^ 52™ 56*  in  Table  III.  —     1  17.69 

The  sidereal  time  of  local  noon,  1^  49  39.07 

The  given  sidereal  time  (-\-  24^,  if  necessary  for  the  following  subtraction)  37    4  51 .49 

Subtracting  the  first  from  the  second  gives  the  sidereal  intervtU  from  noon       18  15  12.42sss  18i>.254 
—  9«.8296  X  18.254,  or  the  red.  for  18h  15™  12»  in  Table  II.,  —    2  59.42 

The  required  astronomical  mean  time  is,  Jan.  3,  18  12  13.00 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  its 
Distance  from  the  Earthy  at  Greenwich  mean  noon  of  each  day.  The  longitude  is  given 
in  two  columns,  headed  X  and  X' ;  X  representing  the  sun's  longitude  counted  from  the  true 
equinox  of  the  date ;  and  X'  the  samo  codrdinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain 
the  sun's  longitude  for  any  hour  from  noon.  The  hourly  difierences  of  the  logarithm  of 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III.  contains  the  Mean  Time  of  Sidereal  0^,  or  24^' — the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9'.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II.  of  the  American  Ephemeris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time,  or  approximately  from  Table 
LII.  of  Bowditch's  Navigator. 

This  column  is  used  in  converting  sidereal  time  to  mean  time.  As  an  illustration,  let 
us  take  Example  3,  above. 

h     m      8 
Jan.  3,  the  mean  time  of  Greenwich  sidereal  0^  is  .68  12.61 

The  H.  D.  —9^.8296  X  (—  7.882),  or  the  red.  for  long.,  Table  II.,      +     1  17.48 

The  mean  time  of  local  sid.  Oi>,  5    9  30.09 

Add  the  given  sidereal  time,  13    4  51.49=»  13i>.081 

The  sum  is  18  14  21.58 

—  9^.8296  X  13.08J ,  or  the  red.  for  12^  4'"  5I«  in  Table  II.,  —    2    8.58 

The  required  astronomical  mean  time,  Jan.  3,  18  12  13.00 

It  was  readily  seen,  in  advance,  that  the  sum  of  the  mean  time  of  sidereal  0^  and  the 
given  sidereal  time  would  be  less  than  24**.  Were  it  more  than  24^,  the  mean  time  of 
sidereal  0**  should  be  taken  out  for  Jan.  2,  that  is  the  preceding  astronomical  day. 

Page  IV.  contains  the  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax  for 
each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal 
parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
to  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun's  declination  and  the  equa- 
tion of  time  in  the  preceding  examples.  The  sign  plus  or  minus  (-{-  or — )  prefixed  to  the 
hourly  differences,  shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parallax  by  0.273.  It  may  also  be  obtained  from  Table  XI.  of 
Bowditcb's  Navigator^  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1879,  Mar.  20,  9^  P.  M.  Green- 
wich mean  time,  we  see  that  the  diflbrence  of  the  seoiidiameters  at  noon  and  midnight  of  Mar.  20  is 
3".3 ;  then  as  12^  :  9^  ==  3".3  :  2".5 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noun,  because  the  semidiameter  is 
iUcreaj,ing.    The  moon's  semidiameter  then,  for  Mar.  20,  9i>,  is,  15^  2".6  —  2''.5,  or  15' O'M. 
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The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observationB  of  the 
moon.  When  great  precision  is  needed,  the  hoariy  difiGsrences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  &om  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon^s  Meridian  Passage  at  Greenwich,  which  is  given  on  page 
IV.  to  minutes  and  tenths  of  minuteS;  is  also  fuxM)mpauied  with  a  column  of  differences  for 
one  hour  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  from  Bowditch's  Table  XXVIII.  by  simple  inspection.  The  last  column  of 
this  page  contains  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  moon, 
to  tenths  of  days. 

Pages  V.  to  XII.,  inclusive,  contain  the  MoovCs  Bight  Ascension  and  Declinaiion  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences 
for  one  miniite,  which  are  also  given  at  each  hour.  The  right  ascension  and  declination 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  The  Greenwich  mean  time,  which  is  required  for  taking  out  these  quantities, 
may  be  taken  directly  from  a  well-regulated  chronometer,  or  obtained  by  applying  the 
longitude,  turned  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  foi  the  day  and  hour  of  the  Greenwich  mean  time;  the  dijf.for 
I™  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time;  and  the  product 
added  to,  or  subtracted  from,  the  quantity,  according  as  the  quantity  is  increasing  or  de- 
creasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1879,  Nov.  1, 
2h  25m  20«^  astronomical  mean  time  at  Greenwich  : 

Nov.l,  ah 

DifT.  d>.1539  X  15.233 

•  •         • 

Nov.  1,  2i»15n«30- 


ght  Ascension. 

Deelinuiion 

h     m     • 
4  13  21.80 

0     1    11 
24  37  52.9  N 

=:  4-  33.03 

3''.380  X  15.333  »        51.8  N 

4  13  54.b3 

24  38  44.7  N. 

The  differences  interpolated  for  7u>.67  s=  0*>.13  are  for  the  right  ascension  2*.1542,  and  for  the  decli- 
nation 3'M^66,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Phases  qf  tlie  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII.  to  XVIII.,  inclusive,  contain  the  Lunar  Distances,  or  the  angular  distances 
of  the  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  certiun 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore 
astronomical.  All  the  distances  that  can  bo  observed  on  the  same  day  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  E.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  the  eaHh's  surface  having  measured  a  Lunar  Distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true,  or  geocentric,  distance.  With  this  distance 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  G-reenwich 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  JogaritUmi  qf  the  seconds  qf  time  m  which  the  dCotance  changes  1"^ 
or,  as  it  is  usually  called,  the  proportional  logarithm  qf  (he  difference.  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 
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For  compatmg  the  Ch^eenwich  time  we  have  the  following  rale : 

Find  in  the  Almanac  the  two  distances  between  which  the  tme  distance  falls;  take  out  the 
nearest  of  these,  the  honrs  of  Greenwich  time  over  it,  and  the  P.  L,  qflHff.  between  them : 

Find  the  difference  between  the  tme  distance  and  the  distance  taken  from  the  Almanac; 
and  from  the  proportional  logarWim  of  this  difference  subtract  the  P.  L.  of  D\ff,  taken  from 
the  Almanac: 

The  result  is  the  proportiondl  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  AlmaAac,  when  the  earlier  Almanac  distance  is  used ;  to 
be  stibtracted  from  the  honrs  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac  distances  to  the  P.  L.  qf  JHff.  of  the  Almanac;  the  sum  will  be  the  common 
logarithm  of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of 
Logcnrithms  (f  smaU  Arcs  in  Space  or  TimCy  given  at  the  end  of  the  volume  for  1671,  saves 
the  operation  of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  qflHff.  in  the  Ephemeris  varies,  the  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  sufficiently  exact.  To  correct  it  for  such  vaiiation,  or  2d  differ- 
ence,  take  the  difference  between  the  P.  L.  ofl^iff,  used  and  the  one  which  follows  it  in  the 
Ephemeris,  (or,  more  strictly,  half  the  difierence  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  iirst  correction  of  the  Greenwich  time  already  found,  enter 
Table  I.  Appendix,  and  take  out  the  corresponding  seconds,  which  ^  to  be  added  to 
the  approximate  Greenwich  time  if  the  ^Brcp,  Logs,  in  the  Ephemeris  are  decreasing;  to  be 
subtracted  if  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the  Lunar 
Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from  the 
error  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  run  well  or  ill. 
In  this  way  Lunar  Distances  can  be  used  as  a  check  upon  the  chronometer.  By  a  series  of 
carefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
be  tolerably  well  ascertained. 

If  the  observer  has  found  the  locai  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  will  be  his  longitude. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  in  1879, 
May  9,  about  2^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon^s  centre  from 
Mars  18  630  17' 43": 

o       t     it 

Corrected  distance,  63  17  43 

Distance  in  the  Ephemeris,  May  9, 0^  0^  0",  64  21  25  P.  L.        .3513 


Difference,  1     3  42  P.  L.        .4511 

Time  from  0^  (after)  +  1  ^  37  P.  L.        .1998 

Corr.  for  2d  Diff.,  Table  I,  —  6 

Greenwich  Mean  Time,  May.  9,      1  53  31 

By  a  Table  of  common  logarithms,  or  a  Table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus  : 

From  Ephemeris,  P.  L.  Oi2513 

Diff.  of  distances,  l®  3'  42"  =:  3822"  log     3.5823 

Red.  of  Greenwich  time,  +  li>  53«  37«  ==  6817«  log     3.8336 

the  result  being  the  same  as  by  the  previous  method. 
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Pages  216  to  241,  inclusive,  contain  the  ephemerides  of  the  four  principal  planets,  Venus, 
Mars,  Jupiter,  and  Saturn.  The  ephemeris  of  each  consists  of  its  Apparent  Right  Aseen^ 
sian  and  Declination^  and  their  Variations  in  one  hour^  for  each  Greenwich  mean  noon ; 
Mean  Time  of  its  Meridian  Passage;  and,  at  the  hottom  of  the  page,  its  Semidiameter  and 
Horizontal  Parallax, 

North  declinations  are  marked  4-»  south  dechnations  — .  +  prefixed  to  the  change  of  declina- 
tion of  the  sun,  moon,  a  planet,  or  a  star,  indicates  that  nortk  declinations  are  increasing,  or  sooth 
declinations  are  decreasing ;  *-  indicates  that  north  declinations  are  decreasing,  south  declinations 
increasing. 

The  right  ascension  and  declination  of  a  planet  are  required  in  all  observations  of  it  for 
time,  latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of 
passage  across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and 
using  the  hourly  difference  thus  obtained,  as  in  the  case  of  the  moon;  or,  the  reducticm 
can  be  found  by  the  proportion :  As  24^^  (or  360°)  is  to  the  longitude,  so  is  the  daily  difier- 
ence  to  the  reduction  required. 

Pages  259  to  262  contain  the  Mean  Places^  with  their  annual  variations^  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning  of  the  year  1879. 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  From 
this  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  0^  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  II.,  (disregarding  seconds;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  required  when  it  has  been  observed  for 
time,  latitude,  or  azimuth.  The  mean  places  are  sufficiently  accurate  for  most  observa- 
tions at  sea;  but  for  more  exact  observationB,  the  iq^parent  places  should  be  used. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington ;  and  Washington  time,  astronomical 
or  sidereal.^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
to  be  +  5^  8™  12». 

Obliquity  of  the  Ecliptic^  (J-c,  page  248. — This  page  contains  for  every  ten  days  of  the 
year  the  Apparent  Obliquity^  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse ;  the  Equation  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date ;  the  Sun*s 
Aberration^  which  is  to  be  applied  to  the  in^e  longitude  of  .the  sun,  as  given  in  the  Ephe- 
meris,  to  obtain  its  apparent  longitude ;  the  Sun^s  Horizontal  Parallax;  and  the  Mean  Lon- 
gitude of  the  Moon's  Ascending  Node, 

At  the  bottom  of  the  page  cure  given  the  Mean  Obliquity  for  the  beginning  of  the  year ; 
the  Annual  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
solar  day,  and  the  daily  motion  of  the  moon's  node  in  longitude. 

Fixed  Stars. — Pages  249-257  contain  for  each  mean  midnight  the  logarithms  of  A,  B^ 
C,  D^  also/,  G,  i7,  t,  and  logarithms  of  g^  A,  and  t,  (following  Bessel's  notation,)  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparent 
places  on  any  day. 

The  formulae  by  which  they  are  prepared,  and  those  in  which  they  are  used,  are  given 
on  page  258.  The  coefficients  are  those  of  Peters  and  Struve.  In  terms  of  right 
ascension  they  are  expressed  in  time. 

The  first  set  of  quantities  requires  for  the  star  the  logarithms  of  a,  &,  c,  d^  afj  ^,  c^,  d'^ 
which  are  to  be  found  in  the  Star  Catalogues.  The  other  set  requires  no  other  star  con- 
stants than  the  right  ascensions  and  declinations.  /,  G,  and  H  are  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 
Such  a  table  is  given  in  the  Appendix. 

Tables  IV.,  VI.  and  VII.,  in  the  Appendix,  facilitate  the  computation  of  terms  depending 

on2<C  andC— ^"^^ 

For  a  star  near  the  pole,  it  is  best  to  compute  the  reductions  with  the  mean  right  ascension  and 
declination  at  the  date  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  a,  6,  c,  &c.,  reduced 
to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude  : 

In  Declinatum. 
+  0"  .000975  H  sin3  a 
—  0".000023  cos  2  ft 


In  Right  Jlscennon. 
+  0«.000003  r^  sin  a  ^  .       . 
^  0».000149  T«  cos  a  5  **"  <^ 

—  0*.0000650  1^  sin  2  a  > 

+  0«.0000103  sin  2  ft  cos  2  a  >  Un^  6 

—  0*.0000107  cos  2  ft  sin  2  a  > 

cos  2  a  >       «  , 
>  sec<  6 


+  0*.0000620  sin  2 
—  0*.0000622  cos  2 


—  0".000080  cos  2  ft  cos  2  a 

—  0".000077  sin  2  ft  sin  2  a    ^tan  6 
-f  0".000040  cos  2  Q 

—  0".000467  cos  2  Q  COB  2  a 

—  0''.000465  sin  2  0  sin  2  a 


+  0-.0000513  sin  (Q  +  ft)  cos  2  a 

-  0..0000507  cos  ($  +  ft)  sin  2  a  ,^^  ^  ^^^  ^ 


+  0«.0000097  sin  (( 
—  0*.0000053  cos  (( 


—  ft)  cos  2  a 

—  ft)  sin  2  a 


—  0".00004  cos 

—  0".00038  cos 

—  0".00038  sin 

—  0".00038  cos  (O  —  ft) 

—  0".00004  cos  (0  —  ft)  cos  2  a 

—  0".00007  sin  (©  —  ft)  sin  2  a 


+  ft) 

+  ft)  cos  2  a 

-f  ft)  sin  2  a 


sin  6  tan  d 


Pages  259-262  contain  the  mean,  places  and  annual  variations  of  198  Fixed  Stars  for 
1879,  Jan.  0^+. 01 6,  or  the  instant  when  the  sun^s  mean  longitude  is  280°.  r  on  the 
preceding  pages  is  reckoned  from  the  same  epoch.  Stars  within  25°  of  either  pole  are 
designated  by  a  *.  . 

The  apparent  places  of  a,  d,  and  x  Ursee  Minoris,  and  of  51  Cephei,  are  given  on  pages 
263-274  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2  <C  and  C  —  r%  as  well  as  other  small  terms  given  above  and  on  page  258,  so  far  as  they 
were  of  sufficient  importance. 
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The  apparent  places  of  the  remaining  194  stars  follow  on  pages  275-323,  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  their 
motions  in  ten  days ;  and  include  all  terms  of  the  preceding  formulae  exceeding  0*.003  in 
right  ascension,  or  (^^03  in  declination,  except  those  which  depend  on  2  <t  and  <C  — r*'. 
The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  of  a  day. 

Solar  Ephemeris. — Pages  324-329  contain  the  Apparent  Right  Ascension  and  Declina" 
tion  of  the  Sun  for  each  meem  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon ;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time ;  the  Sun's  Semidiameler  and  the  Sidereal  Time  of  its  passing  the  Meridian; 
and  the  Sidereal  Time  of  Mean  Noon,  The  explanation  of  these  quantities  and  their  use 
has  already  heen  given  on  pages  478-461. 

The  Sun's  Horizontal  ParaUax-  is  given  on  page  248. 

Moon- Culminations. — Pages  330-332  contain  the  mean  solar  time  of  the  Upper  TransU 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredths  of  a  minute,  the  difference 
for  one  hour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian^ 
both  given  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fifUi  column  indi- 
cate the  Stars  in  the  list  of  Moon- Culminating  Stars^  pages  333-336,  within  30^  of  the 
moon  in  right  ascension.  Those  nearest  the  moon  in  declination  are  proper  to  be  observed 
with  the  moon  at  each  transit.  The  bright  Limb  of  the  Moon  is  indicated  by  the  Roman 
numerals  in  the  last  column. 

The  time  of  transit  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  from  Washington  equal  to  half  that  of  the  given 
place.  With  this  time  reduced  to  Greenwich  time  the  moon's  right  ascension  can  be  taken 
from  the  Lunar  Ephemeris,  pages  V-XII  of  each  month,  as  in  the  example  on  page  482. 
If  greater  precision  is  required,  or  the  place  is  more  than  six  hours  from  Washington,  we 
may,  from  the  right  ascension  thus  obtained,  (which  is  nearly  the  local  sidereal  time^)  find 
the  local  mean  time^  as  on  page  481,  more  accurately  than  before,  and  thence  the  Green' 
wich  mean  time^  and  with  this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  January  8,  1879,  at  Berlin,  in  longitude 

6^    f  AIM^  6.0299»:rCL2512  East  of  Washington. 
0  53  35.50  '  "  Greenwich. 

Transit  at  Washington,  (p.  330) Jan.    8,  12  47!40 

Corr.  for  longitude —  6.0399  X  2«.251  —               13.57 

Transit  at  Berlin, Jan.   8,  12  33.83 

Longitude  from  Greenwich, —               53.59 

Greenwich  mean  time, Jan.    8,  11  40iM 

Moon's  R.  A.,  Jan.  8,    12    0  7  47  10.99 

Reduction  for                 —  19.76 —  19.76  X  2^.3434  —               46.30 

Moon's  R.  A.,  Jan.  8,     1140.24 7  46  24.69 

Sid.  time  of  semidiameter  passing, -f-            ]  10.72 

R.A.  of  il,or  bright  limb, 7  47  35.41 

The  diff.  for  l^  of  long.,  2<b.251,  is  found  by  interpolating  back  0<i.l26  from  that  given  on  page  330; 
and  2".3434,  the  change  of  R.  A.  in  1»,  by  interpolating  back  10™  from  that  given  on  page  7  for 
Jan.  8, 12ii.  The  time  of  the  semidiameter  passing  the  meridian  is  interpolated  back  0^.2512  from 
that  given  on  page  330,  for  Jan.  8,  and  is  added  to  the  right  ascension  of  the  centre,  as  the  bright 
limb  is  II.,  or  the  following  one. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  centre  is  ll**  4(^  14>.61 
and  the  consequent  correction  of  that  right  ascension  is  less  than  0".01. 
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Moim'Culminating  Stars^  pages  333-336. — The  mean  places,  with  their  annual  varia- 
tions, of  203  stars  near  the  moon^s  path  are  given  for  the  beginning  of  the  fictitious  year 
(1879,  Jan.  0^+-0l6).  The  names  of  those  whose  apparent  places  are  given  in  the 
Ephemeris  of  the  Fixed  Stars  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  formula  on 
pages  249-258.  To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  k  Gemi- 
norum,  one  of  the  stars  proper  to  be  observed  with  the  moon  on  January  8,  be  required 
at  its  transit  of  that  date  at  Berlin. 

The  Waahinfton  mean  time  of  the  star 'a  transit  at  Berlin  is  January  8, 6*>  S21™,  (11«  before  that 
of  the  moon,)  or  0dJ23  before  midnight  of  January  8.  The  quantitiea  from  page  249,  or  page  352,  are 
to  be  taken  out  for  this  time. 

FIRST    METHOD. 


(Star  Tables) 
(p.  249) 
(Star  Tables) 


log  a       0.560 
log  A      9.499 
log  a'     0.916m 
log^a   0.059 
logj^a'  0.41 5  It 

(p.  334)  a 

jSa 
Bk 
Ce 
Dd 

;casO«.000  Tfl 

Apparent  Piaee^  of 


log  6      8.100n 
log  B     0.686n 
log  bf     9.960n 
logB»  8.786 
log  B  V  0.646 


m 


7  37    8.44 


=     + 


1.146 
+  0.061 
+  0.180 
+    li298 

0.000    n' 


log  e       8.480m 
log  C      0.776  71 
log  e'      8.127 
log  Ce  9.256 
log  Ce^  8.903n 


log  d       8.825 
log  D      1.288 
log  d'      9i235m 
\ogDd  0.113 
logI><i'  0.523  n 


7  37  11.13 


i— 0".05 


d»  +  24  41 


Bhf^ 
C  d^ 
Ddf  = 
r/  = 


+ 


II 
10.9 

2.60 

4.43 

0.08 

3.34 

0.00 


^r  =4. 24  41    9.8 


SBCOHD    MBTHOD. 


a»  7  37.1 


G»21  29.9 
H»22  52iS 

log  ^  8.824 

log  g  0.901 

1.  8]n((7+a)  9.988 

1.  tan  d  9.662 

log  (g)  9.375 
Apparent  Bigkt  Ascension 

log  g  0.901 

1.  co8(G  +  a)  9.360 

io^  (gf)  0.261 


o      / 
+  24  41 

h 
>  5 


m 
7.0s 


o     / 
76  45.0 


G+os 

H+a^  6  29.3»  97  19.5 


logi?ff 
log  A 

l.sin(H+a) 

i.  sec  6 

log  (A) 


8.824 
1.307 
9.996 
0.042 
0.169 


a    = 

/  - 
(»)= 

a'   = 


h    m 

7  37 


8^44 


+    0.971 

+    0J237 

+    1.478 

0.000 

7  37  11.13 


log  A  1.307 

I.  cos(H+a)  9.105m 

1.  sind  9.621m 

log  (AO  0.033m 


o     / 
+  24  41 

+ 


logt 

'0.410  m 

1.  COS  d 

9.958 

log  (i) 

0.368m 

Apparent  Declination 


6 
(gO 

(0- 
r^'= 
if    =  +  24  41 


II 
10.9 

1.82 

1.08 
2.33 
0.00 
9.3 


The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax  for  each  mean  noon  and 
midnight  are  on  pages  337-340.*  In  the  moon's  ephemeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instants  for  which  they  are  given.  The  hourly  change  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 


*For  eclipses  and  occultations,  Bvrcxhardt's  value  of  the  semidiameter,  which  is  2''.5  less,  is 
preferred. 
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The  times  of  the  Moon* 8  Phases^  Apogee^  PerigeCj  and  greatest  Lihration^  are  given  on 
page  341 ;  the  position  of  the  Moon's  EqtuUor  and  the  Moon''s  mean  longitude  on  page 
342;  and  a  Table  for  computing  the  Ltbration  of  the  Moon  on  page  343. 

The  Ephemerides  of  the  seven  principal  Planets  (pages  344-385)  are  given  both  for 
mean  noon  and  the  time  of  transit.  The  hourly  differences  are  also  given  for  the  same 
instants.     Third  differences  were  used  in  their  computation. 

The  Horizontal  Parallaxes^  Vertical  Semidiameters^  and  Sidereal  Times  of  the  Semi- 
diameters  passing  the  Meridian,  are  on  pages  386  and  387. 

The  Sun*s  Coordinates  (pages  388-399)  are  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the  beginning  of  the  year,  (Jan.  0^.0.)  In  the  case  of  the  rectangular  coordinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0,  is  -|-(K'.488  r  sin 
(O  -j- 187**),  in  which  r  is  the  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  Coordinates  of  the  Planets  (pages  40(Mi06)  are  referred  to  the  mean 
equinox  and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period,  or  1872, 
July  25. 

The  columns — —a:,  &c., contain  the  quantities —  1600 wi  — a?, —  1600m— y, —  1600m~9;, 

in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  1^  the 
unit  of  attractive  force  in  the  solar  system,  or  log  A:s=8.2355814. 

Page  407  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Inclinations  and  Nodes  in  100  days  are  also  given. 

The  Heliocentric  Codrdinates  and  Masses  of  the  Planets  are  given  for  the  computation 
of  perturbations. 

Eclipses. — Pages  408-414  contain  the  elements  necessary  for  computation  and  the  prin- 
cipal phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiameters  of  the  moon  are 
2^^.5,  and  those  of  the  sun  2^^2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible. 
The  dotted  curves  pass  through  places  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.  They  are  given  for  successive 
times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  T©,  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction for  that  place  may  be  computed  quite  accurately  by  the  following  formulae : 

Let  ^  =s  the  latitude  of  the  place,  -j-  when  north, 

A  Bs  its  longitude  from  Washington,  +  when  west, 
(Bessel,)    log  e  =  8.9 12205,        log  ( 1 — e»)  =  9.99709 16,        sin  ;r  =  e  sin  f», 

Assec/cos^,  k^{l — e^)sec/sin  ^, 

a  sail — Asin(M — A), 
h^B—Ek+Ghco8(fi—X), 
c  a=,—C-{-Fk—Hhcoa(/A—X), 
m=t  -^b  c  (usually  with  same  sign  as  a). 

*The  formulas  are  given  in  Chavvenxt's  Spherical  and  Practir4U  Attfonamy,  Vol.  I,  page  513.  The 
changes  of  j9,  B,  and  C  for  one  minute^  or  one  second,  are  expressed  in  units  of  the  sixth  decimal  plaea. 
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IfntsssOj  the  time  To  is  correctly  chosen.  If  m  differ  from  a^  a  correction  t  of  the  asaumed 
time  may  be  obtained  in  seconds  by  the  formulse, 

log  a'  ==  1.86167,  af^A'—fx^hcoB(fx  —  X,) 

tan  i  Q  -  -=-  ^'^       '' 

•  mo 

1000000  (la—g) 

;      a'+^cot  Q 

and  a  new  approximation  to  the  actual  Washington  time  will  be 

with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time  T^^m^=sa 
very  closely,  and  t  is  quite  small.  The  local  mean  time  of  the  phenomenon  will  be,  using 
the  last  values  of  To  and  tj 

To+<— ^• 
Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 

angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun^s  limb, 

4-  towards  the  east. 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 

same  way,  using  the  Data  for  the  Shadow;  except  that  Q  will  have  a  sign  opposite  that  of 

a  in  a  total  eclipse. 

To  find  F,  tne  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun^s  limb, 

-|- towards  the  left^  we  have  the  formulsB 

j^sinPsssin^  csin  C^scosPtan  (m — X) 

|>  cos  P  =s  cos  ^  cos  (a* — X)         ccosC»sin(P — ^) 

V=Q-C, 

in  which  d^  is  the  sun^s  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 

difference  (with  regard  to  signs)  be  denoted  by  2  (^,  the  number  of  digits  eclipsed  is 

12  (1  +  n)  8in»  i^,  or  12  (1+n)  co8»  J^, 

according  as  ^  is  acute  or  obtuse ;  n  being  the  quotient  of  the  semidiameter  of  the  moon 
divided  by  that  of  the  sun. 

9  may  also  be  foimd  from  the  formulae : 

tanJR«~  e^Q+R 

a' 

(in  which  JR  has  the  sign  of  5^);  and  the  expression  of  t  may  be  changed  to 

m — a  sin  Q  cos  U 


<=:1000000. 


sin  B 


The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Eclipse  of 
January  21,  1879,  for  the  Observatory  at  the  Cape  of  Grood  Hope,  for  which 

^  s  -  33''  56'  3''.2  X  =  264''  27'  58''.7 

(1)  log  e  »  8.912205 

(2)  I.  sin ^»  9.7468215 n  (l)  +  (2)  I.  sin/ >r  8.659026 n 

(3)  log  (l-c»)=  9.9970916 

(4)  1.  sec/ =  0.0004521  (2) +  (3) +(4)    log  ifc  «  9.7443652  n 

(5)  1.  cos  ip  ^  9.9189101  (4)  +  (5)  log  h  =  9.9193622 

By  the  chart,  or  a  preliminary  computation,  the  Washington  mean  time  of  the  beginning 
of  the  eclipse  at  the  Cape  of  Good  Hope  is  17^26™,  for  which  we  take  from  the  table  for 
Penumbra^  on  page  408,  the  values  of  ii,  B,  C,  dec. 
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Computation  of  t^  the  correction  of  Tq. 

^  =  258  33    IS  (9)                                     Iog£=9.973045 

^_;t=s354    5    2.9  (10)                                      log  &=:  9.744365  ii 

(1)  I.  Bin  (^— A)               =9.0131234  It  (11)                                      logF=9.974524 

(2)  logA                            »9.9193622  (9)4.(10)                 log  £  A; « 9.71741  On 

(3)  hcoB  (jjt—X)              =9.9976809  (10)  +  (11)                 logF&=9.718889ii 

(12)  ^  =—0.60961 

(4)=(l)  +  (2)        ioghB\n(,A  —  ?i)         =8.9324856i»       (13)  —  A  sin  (^— A)  =  +  0.08560 

(5)  log/*'  =1.86167 

(6)  logG                          =9.533640  n       (14)  B  = +  0.16031 

(7)  =  (2) +  (3)        logAcosOu— ;i)        =9.9170431  (15)  --£ik= +0.5216» 

(8)  logfT  =9.522118  n       (16)  GAcoB(/i  — X)=— 0i28228 

(6)  +  (7)  \og  Gh COB Oi—Ti)     =9.450683  n       (17)  -.C=  +  0.95772 

(7) +  (8)  log  HA  COB (^  — A)     =9.439161   n       (18)  FA  =  —  0.52347 

(19)  —  HA  COB  (/*  — A)  =+0.27489 

(5) +  (7)  log/r'AcoB(^  — ;i)      =1.77871  (12) +  (13)  a  =  —  0.52401 

(4) +  (5) +  (6)   logu'GABin(/i  — ;\)    =0.32780  (14) +(15) +  (16*)  A  =  + 0.39962 

(17) +  (18) +  (19)  c=  + 0.70914- 

(20)  log  ^  =  9.601647  m=— 0.53234 

(21)  logc  =  9.850732  m— 4=^0.00833 

(22)  =  i  [(20) +(21)]  log  m  =  9.726190  n 
(22)  — (20) =(21)— (22)             1.  tan  iQ  =  0.124543  n 

Jngle  from  jr.  point,  Q  =  — 106oi2'.6  (23)  A'  =  +  141.01 

(24)  — ^/*co8(/«— X)  =  —  60.08 

(29)  1.  cot  Q  =  9.46347  (25)  B'  =  +  47J6& 

(30)  log6'  =  1.65858  (26)  —/*'(?  A  Bin  Ou  —  A)=—     2.13 
(29) +  (30)                      log  6' cot  Q  =  1.12205 

(31)  log  (m  —  a)  +  6  =  3.9206      n  (25) +(26)  6'  =  +  45.66 

(32)  log  («' +  6' cot  Q)  =  1.9739  (27) =(23) +  (24)  «'  =  +  80.93 
(31)  — (32)                                   logt  =  1.9467       n       (28)                               6'cotQ=+   13.24 

(27) +  (28)    a'  +  6'cotQ=+  94.17 

il«9tfmed  time, To  «  17  26    o!o 

Correction  of  the  assumed  time, .     ^ /  =s  —     1  28.4 

Washington  time  of  beginning, July  21,  17  24  31.6 

Local  time  of  beginning, "        23  46  39.7 

We  have  also  C=- 159^  51';  the  angle  from  ihe  Vertex,  V^bdT  12';  ^=— 7r  16^,  and 
the  4nagnitude  of  tlie  eclipse  9. 1  digits,  or  0.76  of  the  sun^s  disc,  on  the  north  limb. 

Occultations. — Pages  415-448  contain  Elements  for  facilitating  the  Prediction  of  OccuJU 
tations  of  Planets  and  Stars  by  the  Moon,  The  list  includes  all  stars  to  the  6^  magnitude 
in  the  Catalogue  of  the  British  AssocicUion,  and  a  few  others  of  less  magnitude  contained 
in  the  Almanac  Catalogue  of  Zodiacal  Stars  and  chiefly  belonging  to  clusters,  which  can 
be  occulted  during  the  year  1879. 

Pages  449-451  contain  a  list  of  such  occultations  and  near  approaches  as  will  be  visible  at 
Washington  during  the  year  1879.  For  the  latter,  the  time  of  nearest  approach,  the  nearest 
point  of  the  moon^s  limb  and  the  distance  of  the  star  from  the  moon's  limb,  are  stated. 

The  elements  comprise  the  Date,  the  Name,  Magnitude  and  Declination  of  the  Star, 
the  Limiting  Latitudes  within  which  the  occultation  may  be  visible,  and  at  the  time  of 
geocentric  conjunction  of  the  moon  and  star  in  right  ascension  the  following  quantities : 

^  s=  Washington  mean  time, 

H=  Hour  angle  of  the  star  at  Washington,  +  when  west ; 

J  = ^ ^cosa  =  0,  y  = , 

15Ja  ^S 

a/  = cos  S,    y'  =  — ,  the  hourly  changes  of  x  and  jr ; 

It  Tt 
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in  which  a  and  d  are  the  apparent  right  ascension  and  declination  of  the  moon, 
J  a  and  A  d,  their  motions  in  one  hour  of  mean  time, 
;r,  the  moon's  equatorial  horizontal  parallax, 
of  and  d\  ihe  apparent  right  ascension  and  declination  of  the  star. 
The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occultations. 

For  any  other  Washington  mean  time,  T  =  <J  -j-  <,  we  have  (fi  being  the  sidereal  equiva- 
lent of  £,  and  t  Bs  a  coefficient  being  expressed  m  hours) 

/i=sJf-|-/x,  the  star's  hour  angle  at  Washington, 

As  the  moon's  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  y  are  more 
nearly  correct  the  smaller  the  interval  t.  The  exact  values,  to  be  employed  in  the  reduc- 
tion of  an  observed  occultation«  are 

sin  (a  —  of)  cos  d 

x  = i — : — '- 

sin  7; 

sin  {d—  i>^)  cos^  ^  (tt  —  g/)  ^  sin  (d  -f  y)  sin*  i{a  —  a') 

sin  TT 
in  which  a,  d  and  tt  are  to  be  taken  from  the  ephemeris  for  the  time  of  observation.     But 
for  predicting  the  times  of  immersion  and  emersion^  and  the  points  on  the  moon's  limb 
where  these  appearances  take  place,  the  preceding  expressions  suffice  to  enable  the  ob- 
server to  determine  when  and  where  to  watch  for  these  phenomena. 
For  the  place  of  observation,  let 

^  =  its  latitude,  -(-  when  north ; 
A  =  its  longitude  from  Washington,  -|-  when  west ; 
{Bessel)    log  e  ==  8.9122  05,  log  ( 1  —  e»)  =  9.9970  916, 

sin  ;if  s=  e  sin  ^,  £  =  (1  —  e*)  sec  /,  F  =  sec  /. 

/y  =  54147.8  sin  l'^  log  ;jl'  =  9.41916. 

The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re- 
duction of  those  observed,  are  f,  A,  and  E  sin  ^,  Fcos  9?,  jti'  F  cos  ^,  or  their  logaritlims. 

The  values  of  E  and  F  and  their  logarithms  are  given  for  different  latitudes  in  the 
following  table : 


9 

E, 

F. 

Log  E, 

Log -P. 

0^ 

1  .0067 

1.0000 

9.9971 

0.0000 

d=10 

1  .0066 

1.0000 

9.9971 

0.0000 

20 

1  .0063 

1.0004 

9.9973 

0.0002 

30 

1  .0059 

1.0008 

9.9975 

0.0004 

40 

1  .0053 

1.0014 

9.9977 

0.0006 

50 

1  .0047 

1.0020 

9.9979 

0.0009 

60 

1  .0042 

1.0025 

9.9982 

0.0011 

70 

1— .0037 

1.0030 

9.9984 

0.0013 

80 

1  .0034 

1.0033 

9.9985 

0.0014 

90 

1— .0033 

1.0034 

9.9985 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  mcluded  within  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  time  ( T —  X)^  the  sun  is  sufficiently 
below  the  horizon ; 
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3.  At  that  time  the  star  is  above  the  horizon,  or  its  local  hour  angle  (A — X)  is  numeri 
cally  loss  than  r  found  by  the  formula 

cos  r  ss  —  tan  ^  tan  S'^ 

A  table  of  r,  or  the  hour  angle  of  a  body  m  the  horizon,  computed  for  the  latitude  of  the 
place  and  diifcrent  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  W* 
( (j  —  X)  may  be  used  instead  of  ( T —  X)  except  within  two  hours  of  sunrise  or  sunset ; 
and  (JET — X)  instead  of  (h — X)  except  within  half  an  hour  of  the  star's  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time 
of  apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time 
of  occultation,  can  be  subsequently  employed. 

Having  ascertained  that  an  occultation  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  formulas : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  affected 
by  parallax ; 

tt=      Fcos^sin(if — X) 
tt'sss  /x'  jFcos  ^  cos(fr — X) 

In  hovrs,  (/)«:_^ 

Washington  time  of  apparent  conjunction,  ( T)  =  (J  +  (0 

Local  "  "  «      •       {T)—X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.  If  a  closer  ap- 
proximation is  desired,  the  computation  may  be  repeated,  using  h  =  H-^(fi)  instead  of  H, 
{fi)  being  the  sidereal  equivalent  of  {t)y 


«=(0«'  in — ;Jii^  (ro=(r)+(0. 

2.  To  find  a  nearer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  T,  which  for  the  first  computation  may  be  the  computed  time  of  appcarent  con- 
junction, or  some  conjectural  time  near  it;  later  if  JT—  X  is  west  or  +,  earlier  if  H—  X  is 
east  or  — .     For  this  time  find 

t^  T—  i  h^H+fi,  or  A->l=ir— >l+M 

x^ta/  jf-^Y+ty", 

and  then  T|  and  T^,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 

by  the  following  formulsB.     The  local  mean  times  will  be  found  by  subtracting  from  Ti 

and  Tj  the  longitude  of  the  place. 

A  sin  B^E  sin  ^  u  =sjPcos  f  sin  (A— A)  u'ssfj/  AcoaB 

A  cos  B^F  cos  ^  cos  (A— i)f  v  =sA  sin  (i5—  d')  v'==sfj/  u  sin  ^ 

[or,  with  other  auxiliaries  than  A  and  B^ 

b  sssF  cos  ^  cos  (A— A)  tt'ssft  /if  v'ssE  sin  ^  cos  i'  —  h  sin  ^'] 

m  sin  M=X'~u  n  sin  iVs=a/— tt' 

m  cos  M^y—v  n  cos  N=iy'~-v' 

Burckhardt,  ikr».27227  log  il»9.43500 

,     m  sin    M^N  ,       .^^ 

cos  v^= 7 ^  <  180** 


*It  18  convenient,  but  not  necessarj,  to  have  this  time. 

tif  (h  —  ^)  be  reHtrictcd  to  values  uuincrically  less  than  12^,  or  180®,  B  may  be  taken  in  the  same 
quadrant  with  (A  —  A),  and  have  the  same  sign  as  the  latitude.  For  a  place  where  many  occaltations 
are  observed,  tables  of  A^  P,  u  and  «'  for  different  values  of  (A  —  X))  or  of  E  sin  ^  cos  i^  ibr  diflerent 
declinations,  would  be  convenient. 
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\  For  Immersi&n.  For  Emersion. 

m  cos  (Jtf— JV)     ilr  sin  ^  m  cos  (M-^N)      Ar  sin  ^ 

In  hours.  tt^B ^2=^ + 

n  n  n  *       n 

Washington  mean  time ,  Ti  =  T  -|-  f  i  Tj  =  T  -|-  /^ 

LocoZ  "      "  Ti-x  T2->1 

3.  Assuming  now  Ti^^-^'^  +  ^i  ^^''  ^^®  immersion,  or  T2=(J4"'  +  ^  ^^r  the  emer- 
sion, as  the  Washington  time  instead  of  T,  and  recomputing,  we  can  obtain  nearer  approxi- 
mation to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  wliich  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  often 
be  sufficient  to  substitute  (Aj— A)as(A— ^+ J/i2)  for  (A— ^)  in  the  computation  of  1/  and  «', 
and,  using  the  same  m  and  M  ad  before,  recompute  n,  iV,  f/'  and  ^21  &  <i6w  correction  to  be 
added  td  T. 

If  log.  Ill  sin  (Jlf—iV)  3=9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  de- 
termine whether,  numerically,  cos  0  <  1,  or  cos  v^  >  1.  In  the  latter  case  the  impossible 
value  of  cos  fp  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  com- 
puted distance  from  the  moon^s  limb  is  within  the  errors  of  the  ephemeris  of  the  moon 
and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  ^sO^,  or  180^,  accord- 
ing as  m  sin  {M^N)  is-^or — ;  and  for  finding  the  time  of  nearest  approach, 

_     m  cos  {M—N) 
n 

The  distance  from  the  moon^s  limb  is  then 

ir[msin(Af-iV)~ife], 
disregarding  the  sign  of  m  sin  (Af-^iV);  or,  allowing  for  the  augmentation  of  the  semi- 
diameter, 

Tr[m8in{M—N)^k]  [l-j-a?  sin^r], 
where  z^A  cos  (B  —  d'). 

4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  N  and 
tp  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon^s  limb,  positive 
towards  the  West^ 

Q  s=  90*^  —  JV"—  v^'  for  an  Immersion^ 

Q  =  9(y  —  N+  ip  for  an  Emersion; 

and,  taking 

c  sin  Csssu-^  tu* 

C  cos  CssV  +  t  v'^ 

in  which  the  last  value  of  t  for  the  particular  phase  is  properly  used,  we  have  as  the  angle 
from  the  Vertex  of  the  moon^s  limb,  or  that  point  which  is  nearest  the  zenith, 

V^Q  +  C 

also  reckoned  positive  in  the  same  direction  as  Q,  i.  e.,  towards  the  lefL 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increased 
by  180*^. 

5.  As  a  check  on  the  accuracy  of  the  work,  we  have,  using  the  last  computed  values  of 
the  several  quantities, 

[(a?-u)+«(a/-ttO]*+[(y-t?)+i(y^-»0]*  =  iP  =  0.07413; 

Or,  we  may  compute  u,  v,  x^  and  ^,  with  the  last  determined  time  of  immersion,  or  of 
emersion,  and  we  should  have  for  either,  as  the  condition  of  the  phenomenon, 

(a?-tt)»-f- (y-r)«=:ifc»«0.07413 
or,  log  mslog  i(r»9.4350 
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Greater  values  than  these  indicate  that  the  computed  time  of  an  immersion  is  too  early, 
of  an  emersion  too  late,  by  a  quantity  nearly  proportional  to  the  difference. 

Example, — It  is  required  to  find  the  times  of  immersion  and  emersion  of  36  Arietis, 
January  2,  1879,  at  Cape  Foulweather,  Oregon,  for  which 

cp  =  ^-  44**  48'  >l  =  +  3»»  9".0 

The  data  for  the  computation  are  given  on  page  415.     We  see  in  advance  that  ^  is  between  the 
limiting  latitudes;  that  (j  —  PI,  the  local  time  of  geocentric  conjunction,  is  about  two  bourn  after  aunaet; 
and  that  H —  A  is  less  than  an  hour  from  the  meridian. 
The  constants  of  the  place  are  : 

1.  sin  ^ = 9.8480  i.  cos  ^  s  9.8510 

log  E  =,9.9978  log  F=^  0.0007 

(1)  log  £  sin  ^=9.8458  (2)  log  F cos  ^=9.8517 

From  page  415  we  have,  for  the  timeiof  geocentric  conjunction, 

Washington  time^    d  =Jan.2,    9  54.6  F=  +  .5341 

Local  Hme,  d  —  ;i  =    ''    3,    6  45.6  .  x'  =      .5213 

jy        =r  +2  20.2  y'  =  +  .1730 

jy—  X  =  —0  48.8  =—  I20 12'.0 

1.  For  an  approximation  to  the  time  of  apparent  conjunction,  we  have 

(3)  log  Fcos^as  9.852  (3)  log/ F  cos  ^  =  9.271 

(4)  l.sin(H— X)=9.325»  (5)  1.  cos  (H—;i)=  9.990 
(Q=(2)4<4)  log  «:==  9.177  n  (TK^K^)  log  «'=»  9.261 
(8)               log  (x'  —  u')  =  9.530  ^ 

(6H8)  log  (0  =  9.647 »  («)  =  .- 0.444  = 


logFcos^  =  9iJ517 
Constant^  log/ =  9.4192 
(3)  log  ftf  Fcos  ^  =  9J2709 


l.sind's        9.5197 


x'  =  ^l 

«'  =  .189 
x'  — ie'=.33d 


—  0  26.6 
9  MS 


Washington  mean  time, (7)=  d +(<)=»  ian.  2,      9  28.0 


m 


2.  Assuming  this  time,  for  which  tss(f)sB..O  26.6,  we  proceed  as  follows  to  find  the  times  of  im- 
mersion and  emersion  and  the  angles  of  position  of  the  points  of  contact. 


(9)     (=-0  a&e, 

li  = 

h     m 

-0  26.7 

(10) 

H 

-X= 

-0  48.8 

(9H10) 

h 

-X  =  . 

-1  15.5=- 

.180  52'.5 

(11) 

{.sir 

i(A- 

a)  = 

9.5099  n 

(12KS) 

log. 

Fcos^  = 

9.8517 

(13) 

l.cos(A- 

a)  = 

9.9760 

(37) 

x'=+.5213 

(88) 

u'-+.17e6 

(99) 

y'=+.1730 

(30) 

t>'=-.(MOO 

(27HS8) 

Ji:'-«'=ti«nJV=.|-.3447 

(29H30) 

y'-t>'  =  iicoaA'=.|..1930 

(14)  l.Bind'=:  9.5197    > 

(11)4<12)  logtt=  9.3616  It  n.v'= 8.3005  n 

(15)  Constant,      log/=:  9.4192    \ 
(I6)=(12)4(13)  logj9co8J?=  9.8277    5l.tt'  =  9.2469 

(17)=(1)  log^8inB=  9.8458       B= -1.460  12' 

(17H16)  l.tanB=  0.0181       d'=-|.19    19 

(18)  1.8inB=  9.8584  B-d'= -1.26    53 

(19)=(17H18)  \ogAzz  9.9874 

(20)  i.8in(i?-<5)=  9.6553 
(19)4(20)  logvr:  9.6427 

(21)  tx'=-0.444X.52l3=x  =  -.23l4 

(22)  tt  =  -.2299 

(23)  F=+.5341 

(24)  ty'=-0.444X.1730    =-.0768 

(25)  y=+.4573 

(26)  v=-i-.4392        (45) 

(21H22)  x-tt=:m8inJlf=-.00]5        (46) 


(31)  log  m  sin  ^r=  7.1761  f» 

(32)  log  m  cos  ^ = 8.2577  ^     / 

(33)  1.  tan  Jir=  8.9184  n     ^=-4  46 

(34)  l.coB^=:  9.9985 


(35)  log  n  sin  JV=  9.5374 

(36)  log  f»  cos  JV=  9.2856 

(37)  l.tanJV=0iJ518 


JV-=+60  45 


(38) 


I.  sin  JV=  9.0408  ^.JV=r-65  30 


(39H32H34) 
(40)     Constant, 


log  m  =  8.2592        (39) 


Iog--  = 


0.5650 


(41)  1.  sin  {Ji'J{) = 9.959011 

(39)+<40)H41 )      1.  cos  Vr = 8.7832n 


o     / 
V'z:  93  29 

90O-JV=  29  15 


log  i»=:  8.2592 
(42)=(38H35)  log  -i-  =  0.4034 
(43)  1 .  cos  (M-jf)  =  9.6177 


(44) 
(47) 


log  -  cos  (M-Jf) = 8^2803 


1.  sin  V^= 9.9992 
(42)-<40)        log -  =  9.8384 


(25)-(26)  y-o=mcos^=.|..0181 


(46)-(45)  atlm.  Qi=-  64  14 
(46>K45)  at  Em.  03=   122  44 


(48) 


log  — sin  Yr  =  9.8376 


(49)    --cob(JII-wV)=- 0.019 


(60) 


-•in^  =  ^0.688 
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For  Immerhon. 

For  Emersion. 

(51)=(49)-(50)                 «,  =  -  0  707  = 

T                =  Jan.  2, 

h     m 
-  0  42.4 

9  28.0 

(52)=(49)+(50) 

ta=  + 0.669=                + 
T               =  Jan.  2, 

b     m 
0  40.1 

9  28.0 

FTashingtonmeantime.TiZzT+ti    =    "     2, 

8  45.6 
3    9.0 

rg=r+ra  =    ««    2, 

10    8.1 
3    9.0 

Local  mean  time,       '    T^-X          =    "     2, 

5  36.6 

T^7i         =     "    2, 

6  59.1 

(51>=(49)-(50)                                                    <i  = 

(51)X(28)    -0.707X    -177  =              «!«'  = 

(22)                                                       «= 

tf-i-<iu'              =       CiBinCt  = 

(51)X(30)    -0.707X-0a0  =             «i»'  = 

(26)                                                       r  = 

r+fi©'               =       CiCOsCi  = 

-  0707 

-  .125 

-  .230 

-  .355 
+     .014 
4     .439 
■I-     .453 

(52)=(49>f(50)                                        ta  =  + 

(52)X(28)  0.669X    -177=         tiU'=+ 

(22)                                          u=- 

u  +  t^u'           =C88inC9^=- 

(52)X(30)  0.669X--020=        t^v'^- 

(26)                                           »  =  + 

u  +  ^qb'             =  CaC08C3  =  4- 

0*!669 
.116 
.230 
.114 
.013 
.439 
.426 

log  Ci  sin  Ci  = 

iogCiCOsCi  = 

t.tanCi  = 

9.55011 

9.656 

9.B94n 

^ 
t 

log  Cs  sin  Ci= 
l.tanCg- 

9.057» 

9.629 

9.428» 

c,= 

-     3#.l 

Carr 

0 

150 

Angle  from  Jforth  Point,           Qi  = 
Angle  from  Vertex^           Qi+  Ci=  Fi  = 

-  645 

-  102.3 

122.7 

107.7 

We  have  also  as  a  Cheek, 

l(x  -  u)  -h  t  (x'  - 1*')]«  +  [(y  -  r)  + 1  (yt  -.  »') J*  =  -0741 


.0741 


(3.)  Assuming  now  T|  for  the  emersion,  and  T^  for  the  immersion,  as  corrected  values  of  the  Wash- 
ington time,  T,  we  can  obtain  a  nearer  approximation.  Instead,  however,  of  an  entire  recomputation, 
a  partial  revision  may  be  made,  like  the  following,  for  correcting  the  computed  time  and  the  angles 
of  position  for  the  emersion,  using  the  values  of  ^,  log  m,  fs,  and  C3,  from  the  preceding  computation. 


(9) 
(10) 


it.  =  S0.0 


m 


(9W10) 
(11) 

(iaH3) 

(13) 

(14) 

(HW12) 
(15)       Constant, 

(16H12)4(13) 
(39) 


i/i=+0  20.1 
A-A  =  -l  15.5 
A3-X  =  -0  55.4  =-130 51'.0 


1.  sin  (As- ;i)  =  9.3791  n 
log  F  cos  ^  =  9.851 7 

I.  cos  (Aa-^)  =  9.9872 

1.  sin  (5' =  9.5197    ) 
logu  =  9.2308n(l.v'=8. 


(27) 
(28) 
(29) 
(30) 


(27H28) 
(29H30) 


z'=  .5213 
ii'  =  -i-.1811 
y'  =  +  .1730 
r'  =  -.0148 
n  sin  A*=^. 3402 
n  cos  JV-  +  . 1878 


log  m  =  8i2592 

(40)  Constant,    log— =  0.5650 

(41 )  1.  sin  (M'J^)  -  9.96()2» 
(39)-i<40X41)  1 .  cos  V'  =  8.7844n 


(35) 
(36) 
(37) 
(38) 

log  m  =  8.2592 
(42)=(38)-(35)         log  - = 0.4 1 04 

(43)  l.co8(.«-JV)  =  9.6119 

(44)  log"  cos(Jtf-JV)  =  8.2815 

n 


1697n 
logV  =  9.4192    \ 
log .^ cos  B  =  9.8389    51.tt'=9.258l 

(39) 


o      / 
V;  =  93  29 

90O-JV=  28  54 


(45) 
(46) 

Angle  from  JYorth  Point, 
(46X45)  Qa  =  + 

Angle  from  Vertex, 

Q8+Ca=F8  =  + 


(47) 


(42H40) 


1.  sin  V  =  9.9992 
log -=9.8454 


log  n  sin  JV=  9.5318  ^     . 

log  n  cos  JNr=  9.2737  Jtf=-  4  4d 
I.  tan  JV=  0.2581  JV=+61  6 
1.  sin  JV=  9.9422  ^-JV=-65  51 

(52)=(49)^50)  /g  =  +  .6801 

(53)  <3n8inJNr=4.2315 

(27)  m  sin  ^=-.00 15 
(54)=(27)4(53)  =    .2300 

(55)  £3  n  COB  JV  =  +. 1277 

(28)  mcos.lf=-i-.018] 

(56X28)^55)  =    .1458 


122'!4 
14.7 


107.7 


(48)  log  ~  sin  V  =  9.8446 


(49)  -  =.  cos  (JIf  -  A^  =  -  .0191 

(50)  -8inV'  =  +  ^992 


[54]2=    .0529 
[56]»=    .0212 


Check,  [54]«+[56]2 


=    .0741 


h     m 
0  40.8 


ta  =    +0.6801=  + 

r  =r  9  28.0 

Ts^r+t,  10    QA 

A  =  3    9.0 

Local  mean  time, Tg  —  X=s  6  59.8 


Washington  mean  time. 


32 


498  USE  OF  THE  TABLES. 

J'jpiter^s  Satellites^  pages  452-473.  These  pages  conlain  for  the  several  Satellites — 

1..  The  Washington  mean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
shadows,  arranged  in  the  order  of  time.  Those  visible  at  Washington,  or  which  occur 
when  the  sun  is  more  than  8°  below  and  Jupiter  more  than  8®  above  the  horizon  of  that 
place,  are  indicated  by  a  *. 

2.  A  diagram  for  each  month,  constructed  for  the  eclipse  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  the  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  position  of  the  shadow  of  the  planet. 

8.  Washington  mean  times  of  geocentric  superior  conjunctions,  arranged  for  each  satel- 
lite separately. 

4.  The  rectangular  coordinates  a/  and  y\  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction,  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet. 

5.  The  factors  by  which  ot/  and  y^  are  to  be  multiplied  to  obtain  the  actual  coordinates 
X  and  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  inclination  p  of 
the  minor  axis  to  the  circle  of  declination,  reckoned  from  the  norths  positive  towards  the 
east;  and  the  actual  coordinates  x  and  y  at  thS  times  of  eclipse  of  each  satellite. 

The  coordinates  are  referred  to  the  centre  of  the  primary  and  to  the  major  and  minor 
axes  of  the  ellipse  described  by  the  satellite,  and  are  expressed  in  seconds  of  arc.  x  is 
positive  when  on  the  east  side  of  the  planet ;  y  is  positive  when  north.  By  means  of  them 
the  configurations  of  the  satellite  can  be  found  at  any  time. 

The  Elements  of  Satum^s  Ring^  page  474,  give  the  apparent  magnitude  and  position 
of  its  several  components  for  each  20  days.  The  apparent  Discs  of  Venus  and  Mars  are 
given  on  the  same  page  for  each  30  days. 

The  Phenomena^  pages  475  and  476,  include  the  times  of  conjunction,  opposition  and 
quadrature,  pe^'ihelion  and  aphelion,  stationary  points,  and  conjunction  with  the  moon  in 
right  asccnsion,of  the  principal  planets. 

The  Positions  of  the  Principal  Observatories  are  given  on  pages  477  and  478.  The 
authorities  for  these  positions,  and  the  longitudes  with  reference  to  the  meridians  upon 
which  they  actually  depend,  will  be  found  in  the  American  Ephemeris  for  1870,  1871  and 
1872. 
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CONSTEUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1879. 


The  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  248)  are  taken  from  Struve  and  Peters.     They  are  : 

Precession*  =5(y^2411-f  (^'.0002268^ 
Obliquityt    «:23°  27'  54''.22-(y^4645  <-(y^0000014  /*, 
Aberration  f  =20^^4451  ±0^^0111, 
in  which  t  is  the  number  of  years  afler  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  com. 
puted  from  Peters^  formulee  given  in  his  Numertis  Constans  Nutationis^  pp.  46-48,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

In  the  EphQjmerides  of  the  Sun,  Moon,  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen^s  Tables  du  Soleil  have  been  used ;  but  the  same 
Constant  of  Aberration  as  for  the  fixed  stars.  The  Mean  Obliquity  exceeds  that  of  Peters 
by  0'^32. 

The  General  Constants  for  Star  Reduction  are  adapted  to  the  formulee  given  on  page 
258.  They  are  computed  from  the  Tables  to  facilitate  the  Reduction  of  Places  of  the 
Fixed  Stars,  prepared  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington,  1869,  which  have  been  used  in  the  preparation  of  previous  volumes  of  this 
work  subsequent  to  that  of  1861. 

The  Mean  Places  of  the  198  Standard  Stars  have  also  been  taken  from  the  same  tables. 
Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  U,  S.  Coast  Survey,  Washington, 
1866,  is  the  authority  given  for  48  Northern  Circumpolar  Stars  and  128  Time  Stars;  the 
British  Nautical  Almxmac  for  1848  for  13  Stars  south  of  —40°  declination;  and  Wolfer's 
Tahulcs  Reductionum  Obseroationvm  Astronomicarum,  Berlin,  1858,  for  Sirius,  Castor,  (the 
mean  of  the  components,)  Procyon,  y  Draconis,  and  a  Cephei.  The  magnitudes,  except 
of  the  13  Southern  Stars,  are  Aegelander's. 

The  reductions  from  the  mean  to  the  apparent  places  of  the  Stars  contained  in  Wolfer's 
TabtdiB  Reductionum,  except  a  and  d  Ursee  Minoris,  have  been  derived  from  that  work ; 
the  reductions  of  the  rest  from  the  Tables  of  the  American  Ephemeris.  These  reductions 
include  the  terms  of  the  formulae  on  pages  258  and  487,  so  far  as  sensible,  except  those 
depending  on  the  moon's  longitude.  These  terms,  however,  have  been  applied  to  the 
four  stars  whose  places  are  given  for  every  day.  Their  values  for  other  stars  may  readily 
be  found  by  Tables  VI.  and  VII.  of  this  Appendix. 

*  Peters'  A'umenis  Constans  JiiUatianiSj  p.  71. 

f  Ibid.,  pp.  66  and  71. 

t  Struvk's  Constant  de  l\iborr€Uion,  p.  i7i 
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To  the  position  of  Sirius,  as  derived  from  Wolfebs,  (the  correction  of  the  "  Tdbula 
Suhsidiarid'''  being  omitted),  have  been  applied  the  terms  given  by  Atjwebs,* 

g=+0».0647-0».000718  (^-1860)+  0».15ld  cos  (tt-f   r  60 
r==-(y^630 -(y^00044  (/-1860)+r^445    sin  (u-f23'  300 

in  which  u,  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

M— e  sin  u=n  (/—  T), 
from  the  elements 

T=  1793.830,    passage  through  the  inferior  apsis, 
e  =       0.6010,  the  eccentricity, 
n  =     7°.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 
The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  a  revised  Catalogue  in  course 
of  preparation,  the  Almanac  Catalogue  of  Zodiacal  Stars  printed  for  the  use  of  the 
American  Ephemeris  and  Nautical  Almanac^  Washington^  1864 ;  the  Greenwich  Twelve' 
Year  Catalogue ;  and  the  Catalogue  of  the  British  Association, 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olupsen's  Tables  du  Soleil^ 
Copenhagen,  1853,  except  that  Struve's  Aberration  has  been  used.  This  is  equivalent  to 
adding  0^^.19  to  the  longitudes,  but  does  not  affect  the  right  ascensions  and  declinations. 
The  Sun's  rectangular  equatorial  coordinates  have  been  computed  from  the  longitudes  and 
latitudes  by  the  following  formulee : 

Jl  ==  U  cos  X 

F=JR  sin  X  cos  w— 19.3  R  fi 

Z  :^R  sin  X  sin  <o+44.5  R  p 

X'=^X+YB&cti>  /Ik 

F=r-2:cos«  J>l+ZJ«^-  9.4r  Rsin(0  +  187*') 

Z'=Z-.Ji:  sin  a>  J  >l-  F  J  w-h21.7  r  JR  sin  (©  -f  187^) 

in  which  /I,  p  and  to  are  referred  to  the  equinox  and  ecliptic  of  the  date ;  J  >l  is  the  reduc- 
tion of  longitude  for  precession  and  nutation  from  Jan.  0 ;  J  <<>  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof.  Newcomers 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  i7,j;  is  8^^.848. 
The  adopted  Semidiameter  of  the  Sun  at  the  £arth's  mean  distance  is  16^  2^\ 

The  Ephemeris  of  the  Moon  is  constructed  from  Peirce's  Tables  of  the  Moon^  2d  edi- 
tion^ Washington,  1865.  They  include  the  Tables  of  the  Moon's  Parallax  constructed 
from  Walker^s  and  Adamses  formulae. 

The  Semidiameter  of  the  Moon  is  computed  from  the  Moon's  Horizontal  Parallax  by  the 
formula, 

iS=.272274  w+2'^5. 
A  semidiameter  2^^.5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

The  Ephemeris  of  Mercury  is  derived  from  Prof.  Winlock's  Tables  of  Mercury ^  Wash- 
ington, 1864.  They  are  based  on  the  theory  of  Le  Verrier,  published  in  the  Additions  to 
the  Connaissance  des  Temps  for  1848. 


^Astronomische  Jfachrichten,  No.  1506. 
tFrom  Carliri's  Tables  before  1858. 
t  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  1865,  Appendix  11. 
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CONSTRUCTION  OF  THE  ALMANAC. 

"The  Ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill^s  Tizbles  of  Venus^  Wash- 
ington, 1872. 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from  Linden  au's 
Tables.  Mr.  Hugh  Breen's  results,  contained  iu  his  paper  On  the  Corrections  of  Lind- 
ENAu's  Elements  of  Mars^  published  in  the  Memoirs  of  the  Royal  Astronomical  Society^ 
Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Le  Verrier's  secular  variations  of 
the  elements  are  likewise  adopted.  The  following  are  the  corresponding  corrected  ele- 
ments, and  annual  variations  for  Washington,  1855.0: 

L  =320  13  33.87+68910FM527/. 
It  =333  23  17.84+65^^9990  <. 
8=  48  25  55.29+27''.6997<. 
i  =     1  51     2.20-  0'^02141 1. 
e  =  19238^^.75     -f  0^^18549 /. 
n  =  689050'^8927 
a  =  1.5236915 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulee. 

The  Ephemeris  of  Saturn  is  derived  from  Bouvard's  Tables.  The  perturbations  pro- 
duced by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 
by  ^of  their  value.  Adams's  Table,  in  the  British  Nautical  Almanac  for  1851,  has  been 
substituted  for  Bouvard's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =-f     4^'.9 

corr.  long,  of  node  =— 143''.0 

corr.  inclination  =—     5^^7+0'^0149<. 

The  Ephemeris  of  Uranus  is  derived  from  Prof.^  Newcomb's  Tables  of  Uranus,  Wash- 
ington, 1873. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Newcomb's  Tables  of  Neptune^  Wash- 
ington, 1866. 

The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Damoiseau's 
Tables. 

The  semidiameters  of  the  Planets  are  computed  from  the  following  values : 

Semldiame<»r.  Log  Dist.  Authority. 

Mercury  3.34  ^  0.00     Le  Veerier,  Theory  of  Mercury, 

Venus  8.546  dz  0.086  0.00 

Mars  (polar)         2.842  it  0.057  0.25 

Jupiter  (polar)  18.78   i  0.067  0.70  V       vations  of  1845  and   1846,  made 

Saturn  (polar)  8.77   ±  0.039  0.95  with  the  mural  circle. 

Uranus  1.68   ±0.3  1.30  J 

Jupiter  (equat.)  20.00  0.70 

Saturn  (equat.)      9.38  0.95 

The  apparent  elements  of  Saturn's  Rings  are  computed  from  Bessel's  data,  except  those 
for  Bond's  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel's  for- 
mulae, suggested  by  T.  Henry  Safford,  jr.  The  formulae  are  given  in  Peirce's  Spherical 
Astronomy  and  Chauvenet's  Spherical  and  Practical  Astronomy^  Vol.  I. 
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APPENDIX. 

The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bessel's  method  in 
the  AstroTumisclie  Nachrichten^  Vol.  VIL,  and  the  Berliner  Astronomisches  Jahrbuch  for 
1831.     The  formulae  are  also  to  be  found  in  CHAiryENET^s  Astronomy. 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  proo& 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood;  the  Moon^s  longitude,  latitude,  semi- 
diameter  and  horizontal  parallax,  by  Prof.  Keith  ;  right  ascension  and  declination,  by 
Prof.  Van  Vleck  ;  and  culminations,  by  Prof.  Runkle  ;  the  lunar  distances,  by  Mr.  W.  B. 
Oliver  ;  Mercury  and  Venus,  by  Mr.  Austin  ;  Mars  and  Uranus,  by  Mr.  Febkel  ;  Jupiter 
and  Jupiter^s  Satellites,  by  Prof.  Kendall;  Saturn,  by  Mr.  G.  W.  Hill;  and  Neptune, 
by  Mr.  Wiessneb  ;  the  fixed  stars  have  been  prepared  by  Mr.  Wibssneb,  Mr.  Loomis, 
Mr.  Febbel,  and  Mr.  Eastwood;  the  general  constants  for  their  reduction,  by  Mr. 
Febbel;  and  the  occultations,  by  Mr.  Downes  assisted  by  Mr.  Wiessneb;  the  eclipses 
have  been  computed  and  the  charts  projected  by  Mr.  Hill  ;  the  positions  of  observatories 
was  compiled  by  Dr.  B.  A.  Gould,  and  revised  by  him  for  the  volume  of  1870. 
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The  Correction  ie  to  be  added  to  the  approximate  Greenwich  Time  when  the  Proportional 
Logarithms  in  the  Ephemeris  are  decrc€Lsingy  and  subtracted  when  they  are  increasing. 


table:  I  I.-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVATi. 
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0  24.246 
0  24.410 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

1     3.073 
1     3.237 
1     3.401 
1     3.564 
1     3.728 

1   12.903 
1   13.066 
1   13.230 
1   13.394 
1   13.558 

25 
26 
27 
28 
29 

.068, 
.071  ' 
.074 
.076 
.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.915 
5.079 
5.242 
5.406 
5.570 

0 
0 
0 
0 
0 

14.744 

14.908 
15.072 
15.236 
15.400 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  44.233 
0  44.397 
0  44.561 
0  44.724 

0  44.888 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54.718 

1     3.802 
1     4.056 
1     4.220 
1     4.384 
1     4.547 

1  13.722 
1  13.886 
1    14.049 
1   14.213 
1  14.377 

30 
31 
32 
33 
34 

.082 
.085) 
.087  i 
.090! 

.093; 

35 
36 
37 

38 
39 

0 
0 
0 
0 
0 

5.734 
5.898 
6.062 
6.225 
6.389 

0 
0 
0 
0 
0 

15.563 
15.727 
15.891 
16.055 
16.219 

0  25.393 
0  25.557 
0  25.721 

0  25.885 
0  26.048 

0  35.223 
0  35.386 
0  35.550 
0  35.714 
0  35.878 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  45.707 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  55.537 

1     4.711 

1     4.875 
1     5.039 
1     5.203 
1     5.367 

1   14.541 
1   14.705 
1   14.868 
1   15  032 
1   15.196 

35 
36 
37 
38 

39 

.096; 

.098 

.101 

.104 

.106 

40 
41 
42 
43 
44 

0 
0 
0 
0 
0 

6.553 
6.717 
6.881 

7.045 
7.208 

0 
0 
0 
0 
0 

16.383 
16.546 
16.710 
16.874 
17.038 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  45  871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

1     5.530 
1     5.694 
1     5.858 
1     6.022 
1     6.186 

1   15.:}60 
1   15.524 
1   15.688 
1   1.5.851 
1  16.015 

40 
41 
42 
43 
44 

.109 
.112 
.115 
.117 
.120 

45 
46 

47 

48 
49 

0 
0 
0 
0 
0 

7.372 
7.536 
7.700 
7.864 
8.027 

0  17.202 
0  17.366 
0  17.529 
0  17.693 
0  17.857 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47.346 

0  56.520 
0  56.684 
0  56.848 
0  57.01 1 
0  57.175 

1     6.350 
1     6.513 
I     6.677 
1     6.841 
1     7.005 

1   16.179 
1   16.343 
1   16.507 
1   16.671 
1  16.834 

45 
46 
47 

48 
49 

123 
.126 
.128 
.131 
.134 

50 
51 
52 
53 
54 

0 
0 
^0 
0 
0 

8.191 

8.355 
8.519 
8.683 

8.847 

0  18.021 
0  18.185 
0  18.349 
0  18.512 
0  18.676 

0  27.850 
0  28.014 
0  28.178 
0  28.342 
0  28.506 

0  37.680 
0  37.814 
0  38.008 
0  38.171 
0  38.335 

0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

1     7.169 
1     7.332 
1     7.496 
1     7.660 
1     7.824 

1   16.9J)8 
1   17.162 
1   17.326 
1   17.490 
1   17.654 

50 
51 
52 
53 
54 

.137 
.139 
.142 
.145 
,147 

55 
56 
57 

58 
59 

0 
0 
0 
0 
0 

9.010 
9.174 
9.338 
9.502 
9.666 

0 
0 
0 
0 
0 

18.840 
19.004 
19.168 
19.331 
19.495 

0  28.670 
0  28.833 
0  28.997 
0  29.161 
0  29.325 

0  38.499 
0  38.663 
0  38.827 
0  38.991 
0  39.154 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 

0  58.158 
0  58.322 
0  58.486 
0  58.650 
0  58.814 

1     7.988 
1     8.152 
1     8.315 
1     8.479 
1     8.643 

1   17.817 
1   17.981 
1    18.145 
1   18.3'>9 
1   18.473 

55 
56 
57 
58 
59 

.150 
.153 
.156 
.158 
0.161 

8 


TABLE  II.-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

1 

1 

Side-' 
[real. 

1 

m 

0 

1 

2 

3 

4 

gh. 

gb. 

10^' 

IP 

W 

W 

14h. 

15*^ 

For 
Second*. 

m     8 
1  18.636 
1  18.800 
1  18.964 
1  19.P28 
1  19i«)2 

m     8 
1  28.466 
1  28.630 
1  28.794 
1  28.958 
1  29.121 

m     8 
1  38.296 
1  38.459 
1  38.623 
1  38.787 
1  38.951 

m     8 
1  48.125 

1  48.289 

1  46.453 

1  48.617 

1  48.780 

m 

57.955 
58.119 
58.282 
58.446 
58.610 

m 
2 
2 
2 
2 
2 

7.784 
7.948 
8.1 12 
8.276 
8.440 

m     8 
2  17.614 

2  17.778 

2  17.941 

2  18.105 

2  18.269 

m     8 
2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 

8 
1 

2 
3 
4 

8 

0.003 
.005 
.008 
.011 

5 
6 

7 
8 
9 

1  19.456 
1  19.619 
1  19.783 
1  19.947 
1  20.111 

1  29.285 
1  29.449 
1  29.613 
1  29.777 
1  29.940 

1  39.115 
1  39.279 
1  39.442 
1  39.606 
1  39.770 

1  48.944 
1  49.108 
1  49.272 
1  49.436 
1  49.600 

58.774 
58.938 
59.101 
59.265 
59.429 

2 
2 
2 
2 
2 

8.603 
8.767 
8.931 
9.095 
9.259 

2  18.433 
2  18.597 
2  18.761 
2  18.924 
2  19.088 

2  28.263 
2  28.426 
2  28.590 
2  28.754 
2  28.918 

5 
6 
7 

8 
9 

.014 
.016 
.019 
.022 
.025 

10 
11 
12 
13 
14 

1  20.275 
1  20.439 
1  20.602 
1  20.766 
1  20.930 

1  30.104 
1  30.268 
1  30.432 
I  30.596 
1  30.760 

1  39.934 
1  40.098 
1  40.261 
1  40.425 
1  40.589 

1  49.763 
1  49.927 
1  50.091 
1  50.255 
1  50.419 

2 
2 

59.593 

59.757 

59.921 

0.084 

0.248 

2    9.423 
2    9.586 
2    9.750 
2    9.914 
2  10.078 

2  19.252 
2  19.416 
2  19.580 
2  19.744 
2  19.907 

2  29.082 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

10 
11 
12 
13 
14 

.027 
.030 
.033 
.035 
.038 

15 
16 
17 
18 
19 

1  21.094 
1  21.258 
1  21.422 
1  21.585 
1  21.749 

1  30.923 
I  31.087 
1  31.251 
1  31.415 
1  31.579 

1  40.753 
1  40.917 
1  41.081 
1  41.244 
1  41.408 

1  50.583 
1  50.746 
1  50.910 
1  51.074 
1  51.238 

2 
2 
2 
2 
2 

0.412 
0.576 
0.740 
0.904 
1.067 

2 
2 
2 
2 

2 

10.242 
10.405 
10.569 
10.733 
10.897 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

15 
16 
17 
18 
19 

.041 
.044 
.046 
.049 
.052 

20 
21 
22 
23 
24 

1  21.913 
1  22.077 
1  22.241 
1  22.404 

1  22.568 

1  31.743 
1  31.906 
1  32.070 
1  32.234 
1  32.398 

1  41.572 
1  41.736 
1  41.900 
1  42.064 
1  42.227 

1  51.402 
1  51.565 
1  51.729 
1  51.893 
1  52.057 

2 
2 
2 
2 
2 

1.231 
1.395 
1..559 
1.723 

1.887 

2 
2 
2 
2 
2 

11.061 
1 1 .225 
11.388 
1 1 .552 
11.716 

2  20.890 
2  21.054 
2  21.218 
2  21.382 
2  21.546 

2  30.720 
2  30.894 
2  31.048 
2  31.211 
2  31.375 

20 
21 
22 
23 
24 

.055 
.057 
.060 
.063 
.066 

25 
26 
27 

28 
29 

1  22.732 
1  22.896 
1  23.060 
1  23.224 
1  23.387 

1  32.562 
1  32.726 
1  32.889 
1  33.053 
I  33.217 

1  42.391 
1  42.555 
1  42.719 
1  42.883 
1  43.047 

1  52.221 
1  52.385 
1  52.548 
1  52.712 
1  52.876 

2 
2 
2 
2 
2 

2.050 
2.214 
2.;i78 
2.542 
2.706 

2 
2 
2 
2 
2 

11.880 
12.044 
12.208 
12371 
12.535 

2  21.709 
2  21.873 
2  22.037 
2  22,201 
2  22.365 

2  31.539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

25 
26 
27 

28 
29 

.068 
.071 
.074 
.076 
.079 

30 
31 
32 
33 

1  23.551 
1  23.715 
1  23.879 
1  24.043 
1  24.207 

1  33.381 
1  33.545 
1  33.708 
1  33.872 
1  34.036 

1  43.210 
1  43.374 
I  43.538 
1  43.702 
1  43.866 

1  53.040 
I  53.204 
1  53.368 
1  53.531 
1  53.695 

2 
2 
2 
2 
2 

2.869 
3.033 
3.197 
3.361 
3.525 

2 
2 
2 
2 

2 

12.699 
12.863 
13.027 
13.191 
13.354 

2  22.529 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  32.358 
2  32.522 
2  32.686 
2  32.850 
2  33.013 

30 
31 
32 
33 
34 

.082 
.085 
.087 
.090 
.093 

35 
36 
37 
38 
39 

1  24.370 
1  24.534 
1  24.698 
1  24.862 
1  25.026 

1  34.200 
1  34.364 
1  34.528 
1  34.691 
1  34.855 

1  44.029 
1  44.193 
I  44.357 
1  44.521 
1  44.685 

1  53.859 
1  54.023 
1  54.187 
1  54.531 
1  54.514 

2 
2 
2 
2 
2 

3.689 
3.852 
4.016 
4.180 
4.344 

2 
2 
2 
2 
2 

13.518 
13.682 
13.846 
14.010 
14.173 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  33.177 
2  33.341 
2  33.505 
2  33.669 
2  33.833 

35 
36 
37 
38 
39 

.096 
.098 
.101 
.104 
.106 

40 
41 
42 
43 
44 

1  25.190 
1  25.353 
1  25.517 
J  25.681 
I  25.845 

1  35.019 
1  35.183 
1  35.347 
1  35.511 
1  35.674 

1  44.840 
1  45.012 
1  45.176 
1  45.340 
1  45.504 

1  54.678 
1  54.842 
1  55.006 
I   55.170 
1  55.333 

2 
2 
2 
2 
2 

4.508 
4.672 
4.835 
4.999 
5.163 

2 
2 
2 
2 
2 

14.337 
14.501 
14.665 
14.829 
14.993 

2  24.167 
2  24.331 
2  24.495 
2  24.658 
2  24.822 

2  33.JM)6 
2  34.160 
2  34.324 
2  34.488 
2  34.652 

40 
41 
42 
43 
44 

.109 
.112 
.115 
.117 
.120 

45 
46 
47 

48 
49 

1  26.009 
1  26.172 
1  26.336 
1  26.500 
1  26.664 

1  35.8:J8 
1  36.002 

1  :)6.166 

1  36.330 
1  36.493 

1  45.668 
1  45.832 
1  45.995 
1  46.159 
1  46.323 

1  55.497 
1  55.661 
1  55.825 
I  55.989 
1  56.153 

2 
2 

2 
2 
2 

5.327 
5.491 
5.655 

5.818 
5.982 

2 
2 
2 

2 
2 

15.156 
15.320 
15.484 
15.648 
15.812 

2  24.986 
2  25.150 
2  25.314 
2  26.477 
2  25.641 

2  34.816 
2  34.979 
2  35.143 
2  35.307 
2  35.471 

45 

46 
47 

48 
49 

.123 
.126 
.128 
.131 
.134 

50 
51 
52 
53 
54 

1  26.828 
1  26.992 
1  27.155 
1  27.319 
1  27.483 

1  36.657 
1  36.821 
1  36.985 
1  37.149 
1  37.313 

1  46.487 
1  46.651 
1  46.815 
1  46.978 
1  47.142 

1  56.316 
1  56.480 
1  56644 
1  56.808 
1  56.972 

2 
2 
2 
2 
2 

6.146 
6.310 
6.474 
6.637 
6.801 

2 
2 
2 

2 

15.976 
16.139 
16.303 
16  467 
16.631 

2  25.805 
2  25.%9 
2  26.133 
2  26.297 
2  26.460 

2  35.635 
2  35.798 
2  35.962 
2  36.126 
2  36.290 

50 
51 
52 
53 
54 

.137 
.139 
.142 
.145 
.147 

55 
56 

57 
58 
59 

1  27.647 
1  27.811 
1  27.975 
1  28.138 
1  28.302 

1  37.476 
1  37.640 
1  37.804 
1  37.i)68 
1  38.132 

1  47.306 
1  47.470 
1  47634 
1  47.797 
1  47.961 

1  57.136 
1  57.299 
1  57.46:J 
1  57.627 
1  .'>7.79I 

2 
2 
2 
2 
2 

(3.\m 
7.129 
7.293 
7.457 

7.620 

2 
2 
2 
2 
2 

16.795 
I6.9:i9 
17.122 
17.286 

17.450 

2  26.624 
2  26.788 
2  26.95*2 
2  27.116 
i    2  27.280 

2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 

55 

56 
57 

58 
59 

.150 
.153 
.156 
.158 
0.161 

TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


t 

rO  BE  8UBTEACTED  FROM  \  SIDEIEAL  TIME  INTERVAL. 

• 

■ 

Side- 
real. 

m 

i&^ 

i?"- 

18*^ 

19^- 

20^ 

21'- 

22^- 

23*^ 

1 
For 
Secoiidg. 

m      s 

m      8 

in      8 

ro 

8 

m      B 

m     8 

m     B 

m      8 

8 

8 

0 

2  37.273 

2  47.102 

2  56.932 

3 

6.762 

3  16.591 

3  26.421 

3  36.250 

3  46.080 

1 

2  37.437 

2  47.266 

2  57.096 

3 

6.925 

3  16.755 

3  26.585 

3  36.414 

3  46244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3 

7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57.424 

3 

7.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.928 

2  47.758 

2  57.587 

3 

7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.922 

2  57.751 

3 

7.581 

3  17.410 

3  27.240 

3  37.061- 

3  46.899 

5 

.014 

6 

2  38.256 

2  48.085 

2  57.915 

3 

7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3 

7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

.019 

8 

2  38.584 

2  48.413 

2  58.243 

3 

8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

.022 

9 

2  38.747 

2  48.577 

2  58.406 

3 

8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3 

8.400 

3  18.22J) 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  39.075 

2  48.905 

2  58.734 

3 

8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

U 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

3 

8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.2:}2 

2  59.062 

3 

8.891 

3  18.721 

3  28.550 

3  38.380    3  48.2101 

13 

.035 

14 

2  39.566 

2  49.396 

2  59.226 

3 

9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

.038 

15 

2  39.730 

2  49.560 

2  59.389 

3 

9.219 

3  J  9.049 

3  28.878 

3  38.708 

3  48.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3 

9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3 

9.547 

3  11).376 

3  29.206 

3  39.035 

3  48.865 

17 

.046 

18 

2  40.222 

2  50.051 

2  59.881 

3 

9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

3    0.045 

3 

9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

.052 

.20 

2  40.549 

2  50.379 

3    0.209 

3 

10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.:»6 

20 

.055* 

21 

2  40.713 

2  50.543 

3    0.372 

3 

10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

.057 

22 

2  40.877 

2  50.707 

3    0.536 

3 

10.366 

3  20.ia5 

3  30.025 

3  39.854 

3  49.684 

^ 

.060 

23 

2  41.041 

2  50.870 

3    0.700 

3 

10.530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063 

24 

1 

2  41.205 

2  51.034 

3    0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

.066 

!    25 

2  41.369 

2  51.198 

3     1 .028 

3 

10.857 

3  20.687 

3  30..'>16 

3  40.346 

3  50.175 

25 

.068 

26 

2  41 .532 

2  51.362 

3     1.192 

3 

11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.696 

2  51.526 

3     1.355 

3 

11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

.074 

28 

2  41.860 

2  51.690 

3     1.519 

3 

1 1 .349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

29 

2  42.024 

2  51.853 

3    1.683 

3 

11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

.079 

30 

2  42.188 

2  52.017 

3     1.847 

3 

1 1 .676 

3  21.506 

3  31.3:i6 

3  41.165 

3  50.995 

30 

.082 

31 

2  42.352 

2  52.181 

3    2011 

3 

11.840 

3  21.670 

3  31.490 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

3    2.174 

3 

12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

.087 

33 

2  42.679 

2  52.509 

3    2.338 

3 

12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

.090 

34 

2  42.843 

2  52.673 

3    2.502 

3 

12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

3    2.666 

3 

12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

.096 

36 

2  43.171 

2  53.000 

3    2.830 

3 

12.659 

3  22.48f) 

3  32.318 

3  42.148 

3  51.978 

36 

.098 

37 

2  43.334 

2  53.164 

3    2.994 

3 

12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

.101 

38 

2  43,498 

2  53.328 

3    3.157 

3 

12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53.492 

3    3.321 

3 

13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

.106 

40 

2  43.826 

2  53.656 

3    3.485 

3 

13.315 

3  23.144 

3  32.!)74 

3  42.803 

3  52.63:^ 

40 

.109 

41 

2  43.900 

2  53.819 

3    3.649 

3 

13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3    3.813 

3 

13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54.147 

3    3.977 

3 

13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.31 1 

3    4.140 

3 

13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3    4.304 

3 

14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

123 

46 

2  44.809 

2  54.638 

3     4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3    4.632 

3 

14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3    4.{)60 

3 

14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.134 

50 

2  45.464 

2  55.294 

3    5.123 

3 

14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55.458 

3     5.287 

3 

15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

.139 

52 

2  45.792 

2  55.621 

3    5.451 

3 

I5.2H1 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

.142 

53 

2  45.956 

2  55.785 

3     5.615 

3 

15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.76:) 

53 

.145 

54 

2  46.120 

2  55.949 

3     5.779 

3 

15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.283 

2  56.113 

3     5.942 

3 

15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3    6.106 

3 

15.936 

3  25.765 

3  35  595 

3  45.425 

3  55.254 

56 

.153 

57 

2  46.611 

2  56.441 

3    6.270 

3 

16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

57 

.156 

58 

2  46.755 

2  56.604 

3    6.434 

3 

16.264 

3  26.093 

3  4J5.923 

3  45.752 

3  55.582 

58 

.158 

59 

2  46.939 

2  56.768 

3    6598 

3 

16.427 

3  26  257 

3  36.086 

3  45.9 1(^ 

3  55.746 

59 

0.161 

^~-' 

-                — ■  ■  ' 

■  -  ■  ■  -  — 

—  - 

-  - 

—                —  -        — 
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TABLE  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

1 

1 

Mean 
Solar. 

0^- 

1*^ 

2h. 

3^ 

4b. 

5^- 

6»^- 

7h. 

1 
For 
Seconds. 

m 
0 
1 
2 
3 
4 

III 
0 

0 
0 
0 
0 

0.000 
0.164 
0.329 
0.493 
0.657 

m 
0 
0 
0 
0 
0 

9.856 
10.021 
10.185 
10.349 
10.514 

m      8 
0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

m     a 
0  29.569 
0  29.734 
0  29.898 
0  30.062 
0  30527 

in        8 

0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

m      a 
0  49.282 

0  49.447 
0  49.611 
0  49.775 
0  49.939 

in      8 
0  59.139 
0  59.303 
0  59.467 
0  59.632 
0  59.796 

m     8 
1     8.995 
1     9.160 
1     9.324 
1     9.488 
1     9.652 

8 
1 

2 

3 
4 

8 

0.003 
.005 
.008 
.Oil 

5 
6 
7 

8 
9 

0 
0 
0 
0 
0 

0.821 
0.986 
1.150 
1.314 
1.478 

0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.335 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  59.960 

1  0.124 
1     0.289 
I     0.453 
1     0.617 

1     9.817 
1     9.981 
1   10.145 
1   10.310 
1  10.474 

5 

7 
8 
9 

.014 
.016 
.019 
.022 
.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.643 
1.807 
1.971 
2.136 
2.300 

0 
0 
0 
0 
0 

11.499 
1 1 .663 
1 1 .828 
1 1 .992 
12.156 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

1     0.782 
I     0.946 
1     1.110 
1     1 .274 
1     1.439 

1   10.638 
1   10.802 
1    10.967 
1   11.131 
1   11.295 

10 
11 
12 
13 
14 

.027 
.030 
.033 
.036 
.038 

15 

1    16 

17 

18 
19 

0 
0 
0 
0 
0 

2.464 
2.628 
2.793 
2.957 
3.121 

0 
0 
0 
0 
0 

12.321 
12.485 

12.649 
12.813 
12.978 

0  22.177 
0  22.341 
0  22.506 
0  22.670 
0  22.834 

0  32.034 
0  32.198 
0  32.362 
0  32.526 
0  32.691 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

1     1.603 
1     1 .767 
1     1 .932 
1     2.096 
1     2.260 

1  11.459 
1   11.624 
1   11.788 
1   11.952 
1   12.117 

15 
16 
17 
18 
19 

.041 
.044 
.047 
.049 
.052 

20 
21 
22 
23 
24 

0 
0 
0 
0 
0 

3.285 

3.450 
3.614 
3.778 
3.943 

0 
0 
0 
0 
0 

13.142 
13.306 
13.471 
13.635 

13.7J)9 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  32.855 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  52.568 
0  52.732 
0  52.896 
0  53  061 
0  53.225 

1     2.424 

1     2.589 
1     2.753 
1     2.917 
1     3.081 

1  12.281 
1   12.445 
1   12.609 
1   12.774 
1  12.938 

20 
21 
22 
23 
24 

.055 
.057 
.060 
.063 
.066 

25 
26 
27 

28 
29 

0 
0 
0 
0 
0 

4.107 
4.271 
4.435 
4.600 
4.764 

0 
0 
0 
0 
0 

13.963 
14.128 
14.2^)2 
14.456 
14.620 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  53.389 
0  53.554 
0  '53.718 
0  53.882 
0  54.046 

1     3.246 
1     3.410 
1     3.574 
1     3.739 
1     3.903 

1  13.102 
1  13.266 
1  13.431 
1   13.595 
1   13.759 

25 
26 
27 

28 
29 

.068 
.071  i 

.074 : 

.077 

.079 

■ 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.928 
5.093 
5i^57 
5.421 

5.5H5 

0 
0 
0 
0 
0 

14.785 
14/J49 
15.113 
15.278 
15.442 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  34.498 
0  34.662 
0  34.826 
0  34.99«) 
0  ;^.155 

0  44.354 
0  44.518 
0  44.683 

0  44.847 
0  45.011 

0  54.211 
0  54.375 
0  54.539 
0  54.703 
0  54.868 

1     4.067 
1     4.231 
1     4.396 
1     4.560 
1    4.724 

1  13.924 
1   14.088 
1   14.252 
1   14.416 
1   14.581 

30 
31 
32 
33 
34 

.082 

.085 

.088 

.090! 

.093 

35 
36 
37 
33 

39 

0 
0 
0 
0 
0 

5.750 
5.914 
6.078 
6.242 
6  407 

0  15.606 
0  15.770 
0  15.935 
0  16.099 
0  16.263 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  45.176 
0  45.340 
0  45.504 
0  45.668 
0  45.833 

0  55.032 
0  55.196 
0  55.361 
0  55.525 
0  55.680 

1     4.888 
1     5.053 
I     5.217 
1     5.381 
1     5.546 

1   14.745 
1   14.909 
1   15.073 
1   15.238 
1  15.402 

35 
36 
37 
38 
39 

.096 
.099 
.101 
.104 
.107 

40 
41 
42 
43 
44 

0 
0 
0 
0 
0 

6.571 
6.735 
6.900 
7.064 

7.228 

0 
0 
0 
0 
0 

16.427 
16.592 
16.756 

16.920 
17.085 

0  26.284 
0  26.448 
0  26.612 
0  26.777 
0  26.941 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  55.853 
0  56.018 
0  56.182 
0  56.346 
0  56.510 

1     5.710 
1     5874 
1     6.038 
1     6.203 
1     6.'367 

1   15.566 
1   15.731 
1   15.895 
1   16.059 
1    16.223 

40 
41 
42 
43 
44 

.110 
.112 
.115 
.118 
.120 

45 
46 
47 

!    48 
.    49 

0 
0 
0 
0 
0 

7.392 
7.557 
7.721 

7.885 
8.049 

0 
0 

I 

0 

17.249 
17.413 
17.577 
17.742 
17.906 

0  27.105 
0  27.270 
0  27.434 
0  27.598 
0  27.762 

0  36.962 
0  37.126 
0  37.2<M) 
0  37.455 
0  37.619 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  56.675 
0  56.839 
0  57.003 
0  57.168 
0  57.332 

1     6.531 
1     6.695 

1   6jm) 

1     7.024 
1     7.188 

I  16.:«8 
1  16.552 
1  16.716 
1  16.881 
1  17.045 

45 
46 
47 

48 
49 

.123 
.126 
.129 

.131 : 

.134 

:   50 
51 
52 
53 
54 

0 
0 
0 
0 
0 

8.214 

8.378 
8.542 
8.707 

8.871 

0 
0 
0 
0 
0 

18.070 
18.234 
18.399 
18.563 
18.727 

0  27.927 
0  28.091 
0  28.2.->5 
0  28.420 
0  28.584 

0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  47.640 
0  47.804 
0  47.968 
0  48.132 
0  48.297 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  .58.153 

1     7.353 
1     7.517 
1     7.6H1 
1     7.845 
1     8.010 

1   17.209 
1   17.373 
1   17.538 
1   17.702 
1   17.866 

50 
51 
52 
53 
54 

.137 
.140 
.142 
.145 
.148 

55 
56 
57 
58 
59 

0 
0 
0 
0 
0 

9.035 
9.199 
9.364 
9.528 
9  692 

0 
0 
0 
0 
0 

18.8i)2 
19.056 
19.220 
19..384 
19.549 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 

0  38.605 
0  38.769 
0  38,933 
0  39.097 
0  39.262 

0  48.461 
0  48.625 
0  48.790 
0  48.954 
0  49.118 

0  58.317 
0  58.482 
0  58.646 
0  58.810 
0  58.975 

1     8.174 
1     8.338 
1     8.502 
1     8.667 
1     8.831 

1   18.030 
1   18.195 
1  18.359 
I  18.523 
1   18.688 

55 
56 
57 

58 
59 

.151 
.153 
.156 
.159 
0.162, 
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TABL.£  III.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTEBVAL. 


Mean 
Solar. 

m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


m     8 

1 8.852 

19.016 
19.180 
1 9.345 
19.509 

19.673 
19.837 
20.002 
20.166 
20.330 

20.495 
20.659 
20.823 
20.987 
21.152 

21.316 

21.480 
21.644 
21.809 
21 .973 

22.137 
22.302 
22.466 
22.630 
22.794 

22.959 
23.123 
23.287 
23.451 
23.616 

23.780 
23.944 
24.109 
24.273 
24.437 

24.601 
24.766 
24.930 
25.094 
25.259 

25.423 
25.587 
25.751 
25.916 
26.080 

26.244 
26.408 
26.573 
26.737 
26.901 

27.066 
27.230 
27.394 
27.558 
27.723 

27.887 
28.051 
28.215 
28.380 
28.544 


10^- 


m  8 
28.708 
28.873 
29.037 
29.201 
29.365 

29.530 
29.694 
29.858 
30.022 
30.187 

30.351 
30.515 
30.680 
30.844 
31.008 

31.172 
M.337 
31.501 
31.665 
31.829 

31.994 
32.158 
32.222 
32.487 
32.651 

32.815 
32.979 
33  144 
33.308 
33.472 

33.637 
33.801 
33.965 
34.129 
34.294 

34.458 
34.622 
34.786 
34.951 
35.115 

35.279 
35.444 
35.608 
35.772 
35.9:«) 

36.101 
36.265 
36.429 
36.593 
36.758 

36.922 
37.086 
37.251 
37.415 
37.579 

37.743 
37.908 
38.072; 
38.236 
38.400 


m  H 
38.565 
38.729 
38.893 
39.058 
39.222 

39.386 
39.550 
39.715 
39.879 
40.043 

40.207 
40..J72 
40.536 
40.700 
40.865 

41.029 
41.193 
41.357 
4 1 .522 
41.686 

41.850 
42.015 
42.179 
42.343 
42.507 

42.672 
42.836 
43.000 
43.164 
43.329 

43.493 
43.657 
43.822 
43.986 
44.150 

44.314 

44.479 
44.643 
44.807 
44.971 

45.136 
45.300 
45.464 
45.629 
45.793 

45.957 
46.121 
46.286 
46.450 
46.614 

46.778 
46.943 
47.107 
47.271 
47.436 

47.600 
47.764 
47.928 
48.093 
48.257 


IP- 


m     8 
48.421 

48.585 

48.750 

48.914 

49.078 

49.243 
49.407 
49.571 
49.735 
49.900 

50.064 
50.228 
50.393 
50.557 
50.721 

50.885 
51.050 
51.214 
51.378 
51.542 

51.707 
51.871 
52.035 
52.200 
52.364 

52.528 
52.692 
52.857 
53.021 
53.185 

53.349 
53.514 
53.678 
53.842 
54.007 

54.171 
54.335 
54.499 
54.664 

54.828 

54.992 
55.156 
55.321 
55.485 
55.649 

55.814 
55.978 
56.142 
56.306 
56.471 

.56.635 
56.799 
56.964 
57.128 
57.292 

57.456 
57.621 
57.785 
57.949 
58.113 


12^ 


III 

1 

1 

1 

1 

1 

1 
1 
1 
I 
1 

1 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


13' 


58.278 
58.442 
58.606 
.58.771 
58.935 

59.099 
59.263 
59.428 
5!).502 
59.756 

59.920 
0.085 
0.249 
0.413 
0.578 

0.742 
0.906 
1.070 
1 .235 
1 .399 

1 .563 
1.727 
1.892 
2.056 
2.220 

2.385 
2.549 
2.713 

2.877 
3.042 

3.206 
3.370 
3  534 
3.699 
3.863 

4.027 
4.192 
4.356 
4.520 
4.684 

4.849 
.5.013 
5.177 
5.342 
5.506 

5.670 
5.834 
5.999 
6.163 
6.327 

6.491 
6.656 

6.820 
6.984 
7.149 

7.313 
7.477 
7.641 

7.806 
7.9701 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


8.134 
8.298 
8.463 
8.627 
8.791 

8.956 
9.120 
9.284 
9.448 
9.613 

9.777 

9.941 

10.105 

1 0.270 

1 0.434 

1 0.598 
10.763 
10.927 
1 1 .091 
11.255 

1 1 .420 
1 1 .584 
1 1 .748 
11.912 
12.077 


2  12.241 

2  12.405 

2  12.570 

2  12.734 

2  12.898 


13.062 
13.227 
13.391 
13.555 
13.720 

1 3.884 
14.048 
14.212 
14.377 
14.541 

14.705 
14.869 
15.034 
1.5.198 
15.362 

15.527 
15.691 
1 5.855 
16.019 
16.184 

16.348 
16.512 
16.676 
16.841 
17.005 


2  17.169 

2  17.334 

2  17.498 

2  17.662 

2  17.826 


14h. 


ni 
2 
2 
2 
2 


17.991 
18.155 
18.319 
18.483 
2  18.648 

2  18.812 
2  18.976 
2  19.141 
1 9.305 
19.469 


2 
2 


2  19.633 
2  19.798 
2  19.962 
2  20.126 
2  20.290 


2 
2 
2 
2 
2 


20.455 
20.619 
20.783 
20.948 
21.112 


W 


2  21.276 
2  21.440 
2  21.605 
2  21.769 
2  21.933 

2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23,083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.3971 

2  24.562 

2  21.726 

2  24.890 

2  25.0.54 

2  25.219 


2 
2 
2 
'2 
2 


25.383 
25.-547 
25.712 
25.876 
26.040 


2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.354 
2  27.519 
2  27.683 


m   s 
2  27.847 

2  28.01 1 

2  28.176 

2  28.340 

2  28.504 

2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 


2 
2 
2 
2 
2 


29.490 
29.654 
29.818 
29.983 
30.147 


2  30.311 

2  30.476 

2  30.640 

2  30.804 

2  30.968 

2  31.133 

2  31.297 

2  31.461 

2  31.625 

2  31.790 

2  31  954 

2  32.118 

2  32.283 

2  32.447 

2  32.61 1 

2  32.775 

2  32.940 

2  33.104 

2  33.268 

2  33.432 


2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 

2 
o 

2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


33.597 
33.761 
33.925 
34.090 
34.2.54 

34.418 
34.582 
34.747 
34.91 1 
35.075 

35.239 
35.404 
35.568 
35.732 
35.897 

36.061 
36.225 ' 
36.389 
36.554 
36.718 

36.882 
37.047 
37.211 
37.375 
37.539 


For 
Seeondii. 


1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
2.3 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 


36 
37 
38 
39 

40 

4li 
42 
43 
44 

45 
46 

47 
48 
49 


50 
5l{ 
52' 
53| 
54 


5uj 


B 

0.003 
.005 
.008 
.011 

.014 
.016 
.019 
.022 
.025 

.027 
.030 
.033 
.036 
.038 

.041 
.044 
.047 
.049 
.052 

.055 
.057 
.060 
.063 
.066 

.068 
.071 
.074 
.077 
.079 

.082 
.085 
.088 
.090 
.093 

.096 
.099 
.101 
.104 
.107 

.110 
.112 
.115 
.118 
.120 

.123 
.126 
.129 
.131 
.134 

.137 
.140 
.142 
.145 
.148 


.151 
56;  .153 

57  .156 

58  .159 

59  0.162 
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TABL.I:  Ill.-MEAN  SOLAR  INTO  SIDEREAL  TIME. 


1 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

1 

t 

Mean 

Solar 

16"^ 

IT"- 

is*^ 

le*^ 

20  "• 

21'- 

22'- 

23^- 

For 
Seconds. 

m 

in      « 

ni      a 

m      8 

m 

8 

in      8 

m      H 

m      8 

m      8 

8 

8 

0 

2  37.704 

2  47.560 

2  57.417 

3 

7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

1 

2  37.868 

2  47.724 

2  57.581 

3 

7.437 

3  17.294 

3  27.150 

3  37.007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3 

7.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

.005 

3 

2  38.196 

2  48.053 

2  57.90!) 

3 

7.766 

3  17.622 

3  27.479 

3  37.3:35 

3  47.192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3 

7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.:356 

4 

.Oil 

i    5 

2  38.525 

2  48.381 

2  58.238 

3 

8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014 

1      6 

2  38.689 

2  48.546 

2  58.402 

3 

8.259 

3  18.115 

3  27.972 

3  .37.828 

3  47.685 

6 

.016 

7 

2  38  854 

2  48.710 

2  58.566 

3 

8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

.019 

8 

2  39.018 

2  48.874 

2  58.731 

3 

8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3 

8.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

.025 

10 

2  39.346 

2  49.203 

2  59.059 

3 

8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

.027 

11 

2  39.51 1 

2  49.367 

2  59.224 

3 

9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

-.030 

1    1'-^ 

2  39.675 

2  49.531 

2  59.388 

3 

9.244 

3  19.101 

8  28.957 

3  38.814 

3  48.670 

12 

.033 

!    13 

2  39.839 

2  49.696 

2  59.552 

3 

9.409 

3  19.265 

3  29.122 

3  38.978 

3  48  8:34 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

3 

9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

3 

9.737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

.041 

16 

2  40.332 

2  50.188 

3    0.045 

3 

9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.327 

16 

.044 

17 

2  40.496 

.2  50.353 

3    0.209 

3 

10.066 

3  19.922 

3  29.779 

3  39.635 

3  49.492 

17 

.047 

18 

2  40  661 

2  50.517 

3    0.373 

3 

10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

.049 

19 

2  40.825 

2  50.681 

3    0.538 

3 

10.394 

3  20.251 

3  :30.107 

3  3!».964 

3  49.820 

19 

.052 

20 

2  40.989 

2  50.846 

3    0.702 

3 

10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

.055' 

21 

2  41.153 

2  51.010 

3    0.866 

3 

10.723 

3  20.579 

3  30.4:36 

3  40.292 

3  50.149 

21 

.057 

22 

2  41.318 

2  51.174 

3     1 .031 

3 

10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

.060 

;   23 

2  41.482 

2  31.338 

3    1.195 

3 

11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

.063 

24 

2  41.646 

2  51.503 

3     1.359 

3 

11.216 

3  21.072 

3  30.9^9 

3  40.785 

3  50.642 

24 

.066, 

25 

2  41.810 

2  51.667 

3     1.523 

3  11.380| 

3  21.2:36 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

2(j 

2  41.975 

2  51.831 

3     1.688 

3 

1 1 .544 

3  21.401 

3  31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51 .995 

3     1 .852 

3 

1 1 .708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074 

28 

2  42.303 

2  52.160 

3    2.016 

3 

1 1 .873 

3  21.729 

3  31.586 

3  41.442 

3  51 .299 

28 

.077 

29 

2  42.468 

2  52.324 

3    2.181 

3  12.037 1 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

.079 

30 

2  42.632 

2  52.488 

3    2.345 

3 

12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.653 

3    2.509 

3 

12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.960 

2  52.817 

3    2.673 

3 

12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

.088 

33 

2  43.125 

2  52.981 

3    2.838 

3 

12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

.090 

34 

2  43.289 

2  53.145 

3    3.002 

3 

12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

.093 

35 

2  43.453 

2  53.310 

3    3.166 

3 

13.023 

3  22.879 

3  32.736 

3  42.592 

3  52,449 

35 

.096 

36 

2  43  617 

2  53.474 

3    3.330 

3 

13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

.099 

37 

2  43.782 

2  53.638 

3    3.495 

3 

13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3    3.659 

3 

13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.104 

3!) 

2  44.110 

2  53.i)67 

3    3.823 

3 

13.680 

3  23.5:36 

3  33.393 

3  43.249 

3  53.106 

39 

.107 

40 

2  44.275 

2  54.131 

3    3.988 

3 

13.844 

3  23.700 

3  33.557 

3  43.413 

3  53.270 

40 

,   .110 

41 

2  44439 

2  54.295 

3    4.152 

3 

14.008 

3  23.865 

3  33.721 

3  43.578 

3  53  434 

41 

.112 

42 

2  44  603 

2  54.460 

3    4.316 

3 

14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

.115 

43 

2  44  767 

2  54.624 

3    4.480 

3 

14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3    4.645 

3 

14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120 

45 

2  45.096 

2  54.952 

3    4  809 

3 

14.665 

3  24.522 

3  34.378 

3  44.235 

3  54.091 

45 

.123 

46 

2  45.260 

2  55.117 

3    4.973 

3 

14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

.126 

47 

2  45  425 

2  55.281 

3    5.137 

3 

14.994 

3  24.850 

3  :34.707 

3  44.563 

3  54.420 

47 

.129  . 

48 

2  4r>.589 

2  55.445 

3    5.302 

3 

15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131, 

49 

2  45.763 

2  55.610 

3    5.466 

3 

15.322 

3  25.179 

3  35.03:» 

3  44.892 

3  54.748 

49 

.134 

50 

2  45.917 

2  55.774 

3    5.630 

3 

15.487 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

.137 

51 

2  46  082 

2  55.938 

3    5.795 

3 

15.651 

3  25.508 

3  35.:364 

3  45.220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3     5.959 

3 

15.815 

3  25  672 

3  35.528 

3  45:385 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3    6.l2i 

3 

15.980 

3  25.836 

3  35.693 

3  45.549 

3  55  405 

53 

.145 

54 

2  46.574 

2  56.431 

3    6287 

3 

16.144 

3  26.000 

3  35.857 

3  45.713 

3  55  570 

54 

.148 

55 

2  46.739 

2  56.595 

3    6.452 

3 

16.308 

3  26  165 

3  :36.021 

3  45.878 

3  55.734 

55 

.151 

56 

2  46  903 

2  56.759 

3    6.616 

3 

16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

.153 

57 

2  47.067 

2  56.924 

3    6.780 

3 

16.637 

3  26.493 

3  36.:350 

3  46.206 

3  56.063 

57 

.156 

58 

2  47.2:32 

2  57.088 

3    6.944 

3 

16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

.159 

59 

2  47.3fl6 

2  57  252 

3    7.109 

3 

16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 
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TABL<£  IT. 


TABLE  GIVING  THE  CORRECTIONS  OF  A  AND  B  WmCH  DEPEND  ON  THE 

ARGUMENTS  2(1,  AND  ([  — r. 

In  nnits  of  the  fifth  decimal  for  A,  and  of  tha  fourth  for  B. 


Arg. 

a 

B  ^ 

Arg. 

« 

1 

B^ 

Arg. 

ji  ^ 

1 
> 

B  ^ 

Arg. 

jf' 

:(a4) 

•^4 

^4 

C^^) 

■^4 

<L 

(Sid) 

•^4 

"i^ 

(c-n 

■*  4 

d 
••• 

—  0 

--mi 

d 

4.6 

—347 

-f459 

d 
9.2 

+359 

+410 

d 

9 

+  0 

•  9.1 

19 

885 

4.r 

337 

493 

9.3 

,    367 

374 

i     1 

30 

1   9.3 

37 

882 

4.8 

326 

526 

9.4 

374 

335 

2 

59 

9.3 

55 

877 

4.9 

314 

558 

9.5 

381 

298 

i     3 

85 

9.4 

74 

870 

5.0 

302 

589 

9.6 

387 

259 

1     4 

106 

9.5 

02 

862 

5.1 

289 

619 

9.7 

392 

221 

5 

122 

9.6 

111 

852 

5.2 

277 

648 

9.8 

396 

180 

6 

132 

'  o.r 

128 

841 

5.3 

263 

675 

9.9 

400 

140 

7 

135 

!  9.8 

145 

827 

5,4 

248 

701 

10.0 

403 

101 

8 

130 

9.9 

163 

811 

5.5 

232 

725 

10.1 

404 

59 

9 

119 

1.0 

180 

793 

5.0 

217 

748 

19.2 

405 

+  19 

19 

•  102 

1.1 

196 

775 

5.r 

201 

769 

19.3 

405 

—  22 

11 

80 

1.2 

212 

754 

5.8 

185 

788 

19.4 

404 

62 

12 

53 

:   1.3 

228 

732 

5.9 

168 

806 

19.5 

402 

103 

13 

+  23 

.   1.4 

243 

707 

6.0 

151 

822 

10.6 

400 

143 

14 

—  7 

1.9 

258 

682 

6.1 

133 

837 

10.7 

396 

183 

15 

37  : 

1.6 

272 

657 

6.2 

116 

849 

10.8 

392 

224 

16 

66 

j.y 

285 

628 

6.3 

98 

859 

10.9 

387 

263 

17 

90 

1.8 

298 

598 

6.4 

79 

868 

11.9 

380 

301 

18 

110 

1.9 

310 

569 

6.5 

61 

875 

11.1 

374 

338 

19 

125 

3.9 

322 

537 

6.6 

42 

881 

11.2 

367 

376 

29 

134 

2.1 

:J33 

503 

6.7 

24 

884 

11.3 

359 

412 

21 

134 

2.2 

344 

470 

6.8 

—  6 

886 

11.4 

350 

449 

22 

129 

2.3 

353 

4:)5 

6.9 

+  13 

885 

11.5 

340 

483 

23 

116 

2.4 

362 

399 

r.o 

32 

883 

11.6 

329 

516 

24 

97 

2.5 

370 

362 

7.1 

49 

879 

11.7 

317 

549 

29 

■   74 

2.6 

376 

324 

7.2 

68 

873 

11.8 

306 

581 

26 

47 

2.y 

383 

285 

7.3 

86 

865 

11.9 

293 

610 

27 

—  17 

2.8 

389 

247 

7.4 

105 

855 

12.9 

281 

640 

28 

+  13 

2.9 
3.0 

394 

398 

209 
169 

7.5 
7.6 

123 
140 

844 
831 

12.1 
12.2 

267 
252 

667 
693 

29 

+  43 

1 

3.1 

401 

129 

7.7 

158 

815 

12.3 

237 

717 

Multiples  of  the  < 

3.2 

403 

88 

7,8 

175 

799 

12.4 

221 

741 

Period  of  (2  <[  ) 

3.3 

404 

46 

7.9 

191 

781 

12.5 

206 

762 

S.4 

405 
405 

—  6 
+  35 

8.0 
8.1 

207 
223 

761 

738 

12.6 
12.7 

190 
174 

782 
800 

3.5 

1 

13.661 

3.6 

404 

76 

8.2 

239 

715 

12.8 

156 

817 

2 

27.322 

3.r 

402 

116 

8.3 

254 

691 

12.9 

138 

833 

3 

40.982 

3.8 
3.9 

399 
395 

155 
196 

8,4 
8.5 

268 
282 

665 
637 

13.0 
13.1 

121 
104 

845 
856 

4.0 

390 

235 

8.6 

294 

607 

13.2 

85 

866 

Multiples  of  the 

4.1 

385 

274 

8.7 

306 

578. 

13.3 

67 

873 

Period  of  (([—r') 

4.2 
4.3 

378 
372 

312 
350 

8.8 
8.9 

319 
330 

546 
514 

13.4 
13.5 

4a 

30 

879 
883 

1 

• 

d    1 

4.4 

364 

388 

9.0 

341 

480 

13.6 

H-  11 

885 

1 

27.55  i 

4.5 

—356 

-1-424 

9.1 

+350 

+446 

13.7 

—  7 

—885 

2 

55.11  ' 

ARGl 

IMENTS 

.  Wash 

IINOTON 

Mean  ^ 

loON. 

1879. 


Jan.  0 

Feb.  0 

March  0 

April  0 

May  0 

June  0 

July  0 


Arg. 

(2a) 

1  Arg. 

Ka-n 

0.781 

13.04 

4.459 

16.49 

5.138 

16.93 

8.816 

20.38 

1 1 .495 

22.82 

1.513 

26.27 

4.191 

1.16 

1879. 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


0 
0 
0 
0 
0 


1880. 

Jan.       0 


Arg. 

Arg. 

(2a) 

(a-r') 

d 

d 

7.869 

4.60 

1 1 .548 

8.05 

0.565 

10.4.) 

4.244 

13.94 

6.922 

16.39 

10.601 

19.83 

Remarks. 


To  the  argument  for  the  beginning 
of  any   month,  add   the   day  of  the 
month  and  Washington  mean  time, 
and    subtract  the    largest  contained  • 
multiple  of  the  period. 
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TABLE  T. 


2 

H 

St 

a 
a 

lb 
M 

3 


91 

IS 
'A 

-i: 
F<3 


TABLE  GIVING  THE  CORRECTIONS  OF  A  AND  ^ 

DEPENDING  ON  THE 

/ 

SMALL  TERMS  OF  THE  NUTATION. 

Washingtou  Menu  Midnight. 

1879. 

AjJ. 

^B. 

1879. 

A  A. 

A  B. 

1879. 

Aj9. 

ab. 

Jan.       0 

—.00005 

+rf!ooi9 

May       5 

+.00032 

— o!()038 

Sept.     2 

+.00007 

^-'i 

.0077 

5 

6 

26 

10 

32 

47 

7 

11 

69 

10 

6 

34 

15 

31 

56 

12 

15 

58 

15 

6 

39 

20 

29 

63 

17 

19 

42 

20 

6 

43 

25 

25 

68 

22 

22 

24 

25 

6 

45 

30 

21 

72 

27 

25 

+ 

5 

30 

7 

46 

June      4 

16 

73 

Oct.       2 

26 

14 

Feb.      4 

7 

47 

9 

11 

71 

7 

26 

32 

9 

7 

47 

14 

-h         6 

68 

12 

24 

49 

I        " 

7 

47 

19 

0 

62 

17 

21 

64 

1 

19 

6 

47 

24 

—         5 

53 

22 

17 

77 

24 

5 

46 

29 

10 

42 

27 

13 

86 

March  1 

3 

46 

July      4 

14 

29 

Nov.      1 

8 

92 

6 

—         1 

44 

9 

17 

—       14 

6 

+         4 

94 

1                11 

+   -      1 

41 

14 

20 

+         2 

11 

—          1 

92 

16 

3 

38 

19 

22 

19 

16 

5 

88 

i               21 

6 

34 

24 

23 

35 

21 

9 

80 

26 

10 

29 

29 

23 

51 

26 

13 

69 

31 

13 

24 

Aug.      3 

21 

65 

Dec.      1 

15 

57 

April     5 

17 

IB 

8 

18 

75 

6 

16 

43 

10 

20 

10 

13 

14 

81 

11 

16 

28 

15 

23 

+         1 

18 

9 

85 

16 

16 

_ 

13 

20 

26 

—         8 

23 

—         4 

86 

21 

15 

0 

25 

29 

18 

28 

+.00002 

+0.0083 

26 

13 

+ 

12 

30 

+.00031 

— 0.0028 1 

31 

—.00008 

+0.0023 

^  ^  =  +.00025  sin  (2  0  -  ft)  +.00009  sin  (2  T'  —  ft)        /I 

^  B  =  +0.0067  cos  (2  0  — 

ft) 

+.00010  Bin  2  (0  —  r')  +.00005  cos  T' 

—0.0027  cos  (3  0  — 

r) 

—.00005  sin  2  (0  —  ft)  +.00004  sin  2  r' 

+0.0024  cos  (2  r'  — 

ft) 

—.00011  sin  (3  0  —  r  ) 

—0.0023  sin  T' 
+0.0008  cos  2  r' 

These  terms  are  included  in  Log.  A  and  Log  8,/^  G,  ant 

1  Log.  gf  pages  249-257. 

15 


TABLE  TI. 


\ 


TABLES  FOE  FINDING  THE  REDUCTIONS  FBOM  MEAN  TO  APPABENT 
RIGHT  ASCENSIONS  WHICH  DEPEND  ON  2(1  AND  d  — r. 

Hor.  Arg.  =  Star's  Right  AftceDBion. 


Arg. 
(2(1) 

A 
0.0 

0.5 

1.0 

1.9 

2.0 

3.3 
3.0 
3.5 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 

r.o 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

12.5 
13.0 
13.5 
14.0 


A  « 


-.000 
03 
05 
08 
10 

11 
\2 
V2 

V2 

n 

09 
07 
05 

-ooa 

+.001 

04 
06 
09 
10 
12 

12 
12 
12 

10 
09 

06 

04 

+  001 

-002 


A  "a. 


Ob 

-57 

2»« 

-.0059 

-51 

57 

59 

56 

53 

58 

58 

45 

53 

57 

36 

46 

52 

24 

36 

45 

-   11 

25 

36 

+  02 

-12 

25 

15 

+02 

-13 

28 

15 

00 

39 

27 

+14 

48 

39 

26 

54 

48 

37 

58 

54 

47 

59 

58 

53 

56 

59 

57 

51 

58 

58 

42 

51 

55 

32 

43 

50 

20 

33 

43 

+  07 

21 

32 

-   07 

+07 

21 

20 

-07 

+08 

32 

20 

-05 

42 

31 

18 

51 

43 

30 

56 

50 

41 

59 

56 

49 

-.0058 

-59 

13i> 

-55 

l^h 

14b 

3b 


4b 


5b 


-42    -29 


50 
54 
57 
55 

52 
45 
37 
26 
14 

-01 

+12 

24 

36 

45 


55 
57 
55 
50 

43 
33 
22 

+09 
-03 

16 

28 

39 

-47 


39 
47 


15h 


55 

54 
51 
46 
37 
27 

15 

-02 

+10 

22 

33 

42 

49 
54 
5o 
54 

50 
43 
34 
23 
+11 

-01 
14 
26 

-36 


16b 


-15 
26 
37 
45 
51 

54 
54 
51 
46 
39 

29 

18 

-05 

+07 

19 

30 
39 
47 
52 
54 

53 
50 
44 
36 
25 

14 
+01 
-11 
-23 


lyb 


6b 


rh 


-00 
12 
24 
35 
43 

49 
53 
54 
52 

48 

40 
31 
21 

-08 
+04 

16 
28 
37 
45 
51 

53 
53 
51 
45 
37 

27 

16 
+04 

-08^ 

18b 


+15 

+93 

-10 

22 

32 

42 
49 
52 
54 
53 

49 
42 
33 
23 
-11 

+01 
14 
25 
36 
44 

50 
53 
54 
52 
47 

39 

31 

19 

+07 


19h 


8b 


+29 

18 

+05 

-07 

19 

31 

40 

48 


55 


55 
51 
45 
36 
25 

14 

-01 

+11 

23 

34 

43 

50 
54 
55 
54 

49 

42 

32 

+22 


20b 


9b 


+42 

32 

20 

+07 

-06 

18 
30 
39 
48 
53 

56 

56 
53 
47 
39 

28 

16 

-03 

+09 

22 

33 
43 
50 
55 
57 

55 

52 

45 

+36 


10b 


+51 
44 
34 
22 

+09 

-04 
17 

29 
39 

48 

54 
57 
57 
55 
49 

41 

30 

18 

-05 

+08 

21 
32 
43 

50 
55 

58 

57 

53 

+46 


lib 


+57 
52 
45 
35 
23 

+11 

-03 

16 

29 
40 

48 
55 
59 
59 
56 

50 
42 
31 

20 
-07 

+07 
21 
33 
43 
51 

58 

59 

58 

+54 


21b    22b    23b 


12b 


+59 
57 
53 
45 
36 

24 
+11 

-02 
15 

28 

39 
48 
54 
58 
59 

56 
51 
42 
32 

20 

-07 

+07 

20 

32 

42 

51 

56 

59 

+58 


24h 


Arg. 
(2([) 


d 
0.0 

0J( 

1.0 

1.5 

2.0 

2.5 
3.0 
3.5 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 

r.o 

r.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

12.5 
13.0 
13.5 
14.0 


U 
I 


tf 


d 
0 

1 

2 

3 

4 

5 
6 

y 

8 
9 

10 
11 
12 
13 
14 


A'« 


+.000 
1 
2 
3 
3 

4 
4 
4 
4 
4 

3 
2 
2 
1 

+.000 


A'"« 


Ob 

12b 


.0000 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
.0000 


12b 

24h 


lb 

lib 


+0 

1 

2 
3 
4 


5 
5 
4 
4 

3 
3 
2 
+1 
0 


13b 

23b 


2b 

3b 

4b 

5b 

10b 

Ob 

8b 

rb 

+0 

+0 

+0 

+0 

2 

3 

4 

4 

4 

6 

7 

8 

6 

8 

10 

11 

7 

10 

12 

14 

8 

11 

14 

16 

9 

13 

15 

17 

9 

13 

16 

18 

9 

12 

15 

17 

8 

11 

14 

15 

7 

10 

12 

13 

5 

8 

9 

10 

4 

5 

6 

7 

+2 

+2 

+3 

+3 

0 

-1 

-1 

-1 

14b  ■  I5h 

16b 

lyb 

22b 

21b 

20b 

19h 

6h 
6b 


+0 

4 

8 

11 

14 

16 
18 
18 
17 
16 

14 
11 
7 
+3 
-1 


I 

< 


£S!  a 


14    -.000 


15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 

2r 

28 


1 
2 
3 
3 

4 
4 
4 

4 
4 

3 
2 
1 
1 

-.000 


A'"a 


Ob         lb 
12b      111! 


.0000 
0 
0 
0 
0 


0 

0  \ 
0 
0 
0 


0 
0 
0 
0 
.0000 


12b 

24b 


-0 
I 

2 
3 
4 

4 
5 
5 
4 
4 

3 
3 
2 
-1 
0 


13b 
23b 


2b 

3b 

4b 

5b 

10b 

9b 

8b 

-I 

rb 

-0 

-1 

-1 

2 

3 

3 

4 

4 

6 

8 

9 

6 

9 

10 

12 

7 

10 

13 

14 

8 

12 

14 

\ii 

9 

13 

15 

17 

9 

13 

15 

17 

9 

12 

15 

17 

8 

11 

13 

15 

7 

9 

11 

13 

5 

7 

9 

10 

3 

4 

5 

6 

-1 

-2 

-2 

-2 

+1 

+1 

+2 

+s 

14b  '  15b. 

16b 

irb 

22b 

21b 

20b 

19b 

6b 
6b 


-I 

4 

9 
12 
15 

17 

18 
18 
17 
15 

13 
10 
6 
-2 
+2 

18h 
181k 


A"  a  and  A'"  a  axe  to  be  multiplied  by  tan  8  and  their  signs  changed  when  a  >  12b. 

The  Argnments,  (2C )  and  ( C  —  T'),  are  given  In  Table  IV.  for  the  beginning  of  each  month. 
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TABL.I:  TU. 


TABLES  FOR  FINDING  THE  REDUCTIONS  OF   MEA.N  TO  APPARENT 

DECLINATIONS  WHICH  DEPEND  ON  2(1  AND  ^  — r. 

Hor.  Arg.  =  Star's  Rigbt  AsoensioD. 

A«J 

1 

Arg.(2(I) 

Arg.(2([) 

Oh 

lb 

2b 
+!&4 

3b 

4b 
/  . 

5b 

6h 

Tb 

8b 
II 

9b 

II 

lOh 

lib 

12b 

d 

*l^ 

II  ^ 

''  . 

II 

II 

*i  ^ 

II 

II 

II 

r 

d 

••0 

-.00 

+.02 

+.06 

+.08 

+.08 

+.09 

+.08 

+.08 

+.06 

+.04 

+.02 

+.00 

0.0 

0.5 

.02 

.00 

.02 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

.02 

0.5 

1.0 

.04 

-.01 

+.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

1.0 

1.5 

.05 

.03 

-.01 

+.01 

.03 

.05 

.07 

.08 

.09 

.08 

.08 

.07 

.05 

1.5 

2.0 

.06 

.05 

.03 

-.01 

+.01 

.03 

.05 

.07 

.08 

.08 

.08 

.08 

.06 

2.0 

25 

.07 

.06 

.05 

.03 

-.01 

+.02 

.04 

.05 

.07 

.08 

.08 

.08 

.07 

2.5 

3.0 

.08 

.07 

.06 

.04 

.03 

.00 

+.02 

.04 

.05 

.07 

.08 

.08 

.08 

3.0 

3.5 

.08 

.08 

.07 

.05 

.04 

-.02 

-.01 

+.02 

.04 

.05 

.07 

.08 

.08 

3.5 

4.0 

.08 

.08 

.08 

.07 

.06 

.04 

.02 

.00 

+.02 

.04 

.06 

.07 

.08 

4.0 

4.5 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

-.02 

.00 

+.02 

.04 

.06 

.07 

4.5 

5.0 

.06 

.07 

.08 

.08 

.08 

.07 

.06 

.04 

-.02 

.00 

+.02 

.04 

.06 

5.0 

5.5 

.05 

.06 

.08 

.08 

.09 

.08 

.07 

.06 

.04 

-.02 

.00 

.03 

.05 

5.5 

6.0 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

-.02 

+.01 

.03 

6.0 

6.5 

-.01 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-.01 

+.01 

6.5 

r.o 

+.01 

-.02 

.04 

.06 

.07 

.08 

.09 

.09 

.08 

.07 

.05 

.03 

-01 

7.0 

7.5 

.02 

.00 

-.02 

.04 

.06 

.07 

.08 

.09 

.08 

.08 

.06 

.04 

.02 

7.5 

8.0 

.04 

+.02 

.00 

-.02 

.04 

.06 

.08 

.08 

.09 

.08 

.07 

.06 

.04 

8.0 

8.5 

.06 

.04 

+.01 

.00 

.03 

.05 

.06 

.08 

.08 

.08 

.08 

.07 

.06 

8.5 

0.0 

.07 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.08 

.08 

.08 

.08 

.07 

9.0 

9.5 

.08 

.07 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.08 

.08 

.08 

9.5 

10.0 

.08 

.08 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.08 

.08 

10.0 

10.5 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.06 

.07 

.08 

10.5 

11.0 

.0*5 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.03 

.05 

.07 

.08 

11.0 

11.5 

.07 

.08 

.08 

.08 

.07 

.06 

.05 

.03 

+.01 

-.01 

.04 

.05 

.07 

11.5 

12.0 

.06 

.07 

.08 

.08 

.08 

.08 

.06 

.05 

.03 

+.01 

-.02 

.04 

.06 

12.0 

12JS 

.04 

.06 

.07 

.08 

.09 

.08 

.08 

.06 

.05 

.02 

.00 

-.02 

.04 

12.5 

13.0 

+.02 

.05 

.06 

.08 

.09 

.09 

.08 

.08 

.06 

.04 

+.02 

.00 

-.02 

13.0 

13,5 

.00 

.03 

.05 

.07 

.08 

.09 

.09 

.08 

.07 

.06 

.04 

+.02 

.00 

13.5 

14.0 

-.01 

+.01 

+.03 

+.05 

+.07 

+.08 

+.09 

+.09 

+.08 

+.07 

+.05 

+.03 

+.01 

14.0 

12h 

13b 

14h 

15b 

16b 

lyb 

18b 

19b 

20b 

21b 

22b 

23b 

24b 

1 

/"-N 

/— V 

• 

A' (5 

A'cJ 

i 

»b 

lb 

2b 

3b  ;     4h 

5b 

6h 

Ob 

lb 

2b 

3b 

4h 

5b 

6b 

tf 

fl4 

lb 

23b 

22b 

21b  1  20b 

19b 

18h 

^ 

24b 

23b 

22b 

2  lb 

20h 

19b 

18b 

< 

1 

< 

» 

d 
0 

Ji. 

00 

+({.00 

+0.00 

+0.00  •+K.00 

+0.00 

0.00 

d 
14 

-0.00 

-{{.00 

-6'.oo 

-K.oo 

-{{.00 

-K.00 

(/.OO 

1 

01 

.01 

.01 

.00       .00 

.00 

.00 

15 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

2 

01 

.01 

.01 

.01  '     .01 

.00 1     .00 

16 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

3 

02 

.02 

.01 

.01  "     .01 

.00 '     .00 

IT 

.02 

.02 

.02 

.01 

.01 

.00 

.00 

4 

02 

.C2 

.02 

.01  1     .01 

.00       .00 

18 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

5 

02 

.02 

.02 

.02 

.01 

.01 

.00 

19 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

6 

03 

.03 

.02 

.02      .01 

.01 

.00 

20 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

7 

03 

.03 

.02 

.02      .01 

.01 

.00 

21 

.03 

.03 

.02 

.02 

.01 

.01 

.00 

8 

03 

.02 

.02 

.02      .01 

.01 

.00 

22 

.03 

.02 

.02 

.02 

.01 

.01 

.00 

9 

02 

.02 

.02 

.02      .01 

.01 

.00 

23 

.02 

.02 

.02 

.02 

.01 

.01 

.00 

10 

02 

.02 

.02 

.01  ,     .01 

.00 

.00 

24 

.02 

.02 

.02 

.01 

.01 

.00 

.00 

11 

02 

.02 

.01 

.01       .01 

.00 

.00 

25 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

12 

01 

.01 

.01 

.01  1     .01 

.00 

.00 

26 

.01 

.01 

.01 

.01 

.00 

.00 

.00 

13 

01 

.00 

.00 

.00  j     .00 

.00       00 

27 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

14 

+0. 

00 

+0.00 

+0.00 

10b 

+0.00  +0.00 

+0.00  i  0.00 

28     • 

-0.00 

-0.00  . 

-0.00 

-0.00 

-0.00 

-0.00 

0.00 

1 

IS 

5b 

lib 

9b 

8b 

rb 

6b 

12b 

lib 

10b 

9b 

8b 

7b 

6b 

1 
1 

IS 

5b 

13b 

14b 

15b 

16b 

ITb 

18b 

12b 

13b 

14b 

15b 

16b 

17b 

18h 

1 

i              c 

hango  the  nignn  of  A8  and  A'5  when  a  is  fonnd  a 

t  the  bottom  of  the  table. 

1 

'ho  Argaments,  (2(( )  and  ( C  —  TO,  are  given  in  1 

*able  IV.  for  tbe  Deginning  or  each  raontu 

1 
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TABLE  Vlfl. 


REDUCTION  OP  THE  MEAN  PLACES  OF  FUNDAMENTAL  STARS  IN  THE  STAR  TABLES 
OF  THE  AMERICAN  EPHEMERIS  TO  NEWCOMB'S  RIGHT  ASCENSIONS* 

AND   AUWERS'    DECLINATIONS.! 

(  denotes  the  unmberof  years  fh>m  1870.0. 


a  Aiidroniedie 
y  Pegosi  .  .     . 

a  Cossiopeee 
a  Urss  Minoris 
a  Arietis      .     .     . 

a  Ceti  .... 
a  Persei  .... 
a  Tauri  .... 
a  Aurigae  .  .  . 
fi  Orionis     .     .     . 

/?  Tauri  .... 
a  Ononis  .  .  . 
a  Cnnis  Majoris  . 
a' Geminorum  .  . 
a  Canis  Minoris  . 

/3  Geminorum  .  . 

a  HydrsB      .     .  . 

a  Leonis  .  .  . 
a  Urse  Majoris 

/?  Leonis      .     .  . 

y  Urss  Majoris 
a  Virginis    .     .     . 
ri  Ursoe  Majoris 
a  Bootis  .... 
a' Librae  .... 

/3  Ursae  Minoris 
a  Coronse  Borealis 
a  Serpentis      .     . 
a  Scorpii      .     .     . 
a^Herculis  .    »    . 

a  Opbiuchi  .    . 
y  Draconis  .     .     . 
6  UrsiB  Minoris 
a  LyroB    .... 
y  Aquils 

a  AqiiiliB  .  .  . 
/3  Aquils  .  .  . 
a?  Capricorni  .  . 
a  Cygni  .... 
a  Cephei      .     .     . 

/}  Cephei  .  .  . 
a  Aquarii  .  .  . 
a  Piscis  Australis 
a  Pegasi  .... 


a.  A 


h 
0 
0 
0 
1 
1 

2 
3 
4 
5 
5 

5 
o 
6 
7 

7 

7 

9 

10 

10 

11 

11 
13 
13 
14 
14 

14 
15 
15 
16 
17 

17 
17 
IH 
18 
19 

19 
19 
20 
20 
21 

21 
21 
22 
22 


Aa 


-1-0*029 
+  .014 


8 


■  • 


—  .007 

—  .005 
-h  .003 

-I-  .013 

—  .019 

—  .003 


.017 
.015 
.036 


-I-  .017 

-h  .030 

—  .019 

-h  .028 


-H  .043 

H-  .042 

-h  .051 

4-  .040 


-h  .024 
-I-  .015 
-h  .026 


-f-.OOO.T  t 
—.0008 1 


-I-  .014     —.00061 
-I-  .012     —.0001 1 


—.0002  i 
—.0005 1 
—.0002 1 

-I-.0002 1 
—.0003 1 
—.0007 1 


—  .086     —.0018*1 


—.0003 1 
—.0002 1 
—.00101 


—  .008     — .0004« 


—  .023     —.0012* 

-h  .018     +-0002  i 
-I-  .001         .0000  « 


—.0005 1 
-l-.OOOl  t 
— .0012* 
—.0004 1 


-I-  .042     -l-.OOOl  t 


-I-  .029     — .0004< 
-I-  .030     —.0004  t 


—.0003 1 

-I-.0003 1 

-H.0006 1 

.0000 1 


—.0003 1 
—.0008 1 
—.0005 1 


A<J 


—0.45 
•  —  .54 

—  .24 
-h  .02 

—  .06 

—  .01 
-h  .05 

—  .39 

—  :02 

—  .35 

—  .23 

—  .04 
.00 

H-  .60 
-h  .22 

—  .57 

—  .39 

—  .71 

+  .07 

—  .60 

—  .19 

—  .43 

—  .15 

—  .73 

—  .66 

+  .15 

—  .34 

—  .23 

—  .71 

—  .55 

-h  .01 

—  .39 

—  .32 

—  .32 

—  .16 

—  .28 

—  .63 

—  .46 

—  .05 
-h  .14 

—  .13 
-h  .27 

—  .53 

—  .36 


It 


—.0052 1 
—.0075 1 
—.0017 
—.0017 
-h.0026 

+.0007 
+.0047 
—.0030 
+.0012 
—.0033 

—.0051 
+.0058 
.0000 
+.0170 
+.0114 

—.0111 
—.0015 
—.0137 
—.0023 
—.0121 

—.0034 
—.0185 
—.0044 
—.0133 
—.0061 

—.0036 
—.0032 
+.0014 
—.001 1 
—.0057 

+.0055 
—.0023 
—.0151 
—.0087 
+.0018 

+.0023 
—.0081 
—.0012 
+.0009 
+.0032 

—.0040 
+.0185 
—.0046 
+.0005 


*  On  the  Right  AaccngUmg  of  fxmdamefUal  ttart,  by  Simon  Kewoomb,  {Waahington  Aainnomiea 

ObserveUiorui,  1870,  Appendix  III.) 
t  Astronomisehe  Naekric/Uen,  No.  1550. 
X  +  the  periodic  term  of  q,  (Ast  Nach.^  No.  1373.) 
II  f  r,  (Agt  l^aefu.  No.  1373.) 
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SUPPLEMENT  TO  THE  AHEBIOAIT  EPHEMKBIS  AND  NAUTICAL  ALMANAC, 


ffOBTBS  TSABS 


l§y§9  l§y9,  1§§0,  and  1§§1. 


TABLES  FOR  PINDINQ  THE  LATITUDE  OP  A  PLACE  BY  ALTTTUDES 

OP  POLARIS. 

The  formula,*  on  which  these  tables  are  based,  is 

L^=h—p  cos  t  +  i  p^  sin  V  sin^  t  tan  h 

» —  J  j»^  sin*  V  cos  t  sin'  t-^i  p\  sin'  V  sin*  t  tan'  h ; 
in  which  L  ==  the  latitude  of  the  place,  and 

h  =  the  true  altitude, 
p  =  the  polar  distance,  and 
t  =  the  hour  angle  of  the  star. 

Table  A  contains  for  the  declination  88**4(y,  orpo=l*'2(y=480(K',  ihe  first  correciian^ 

A  =  -^Po  cos  <  —  J  p\  sin'  V  cos  t  sin'  t ; 
Argument,  the  hour  angle  of  the  star^  or  24^  --  tlie  hour  angle. 

Table  B  contains  the  second  correction^ 

B  =  i^o  sin  y  sin'  t\anh  +  ip\  sin'  V  sin*  ttan^h; 
Arguments,  the  true  altitude  of  the  star  and  the  hour  angle ^  or  24^  —  the  hour 
angle.     This  correction  is  always  additive. 

Table  C  contains  the  third  correction^ 

C=r  J  (jf^P^o)  sin  V^  sin'  f  tan  A; 
Arguments,  B  and  the  declination  of  the  star  from  88**  39^  2(y'  to  88*"  41'  20". 

Table  D  contains  the  ybur^A  correction^ 

—  (j?  —  Po)  cos  t  —  i{jP  —p^o)  sin'  1"  cos  t  sin'  i; 
Arguments,  il  and  the  declination  of  the  star  from  88**  39^  2(y^  to  88**  4V  W. 

The  quantities  are  given  to  the  nearest  (K^.  1  :  a  .  placed  after  some  of  them  indicates  a 
doubt  between  the  figure  given  and  the  next  highest,  or  that  the  correct  value  is  Qf'Sib 
greater  than  that  given.     Thus,  3^.7  •  indicates  the  actual  value  3'^75. 

The  method  of  using  these  tables  is  as  follows : 

Reduce  the  observed  altitude  of  the  star  to  the  true  altitude,  and  the  noted  time  of  the 
observation  to  the  sidereal  time  of  the  place. 

Find  from  the  Ephemeris  the  apparent  right  ascension  and  declination  of  the  star  at  the 
lime  of  observation.t 

■ 

^CHAuyxNXT's  Sphericaland  Practical  Astronomy,  Vol.  I.,  p.  256. 

t  If  great  precision  is  aimed  at,  the  tables  in  the  Ephemeris  may  be  interpolated  for  the  hour  angle  ot 
the  prime  meridian,  t.  e.,  the  local  hour  angle  -jr  the  longitude ;  (west  longitudes  being  regarded  as 
positive.)  The  solar  date  with  which  to  enter  will  be  one  day  later  than  the  astronomical  day  of 
observation  in  the  case  of  a  west  hour  angle,  which  added  to  the  mean  time  of  culmination  gives  more 
than  2A^  or  ]<i;  and  one  day  earlier  in  the  case  of  an  east  hour  angle,  which  is  numerically  greater  than 
the  mean  time  of  culmination.  In  the  American  Ephemeris  the  mean  time  of  culmination  is  given  to 
tenths  of  a  day. 

(1)   . 


LATITUDE  BY  ALTITUDES  OF  POLARIS. 

« 

Subtracting  the  right  ascension  frora  the  sidereal  time  will  give  the  star's  hour  angle 
west  or  -|-  ;  subtracting  the  sidereal  time  from  the  right  ascension  will  give  the  hour  angle 
east  or  — ,     If  it  is  more  than  12^,  subtract  it  from  24^  and  change  the  sign. 

1.  With  this  hour  angle  take  out  the  Jirst  correction^  -4,  from  Table  A,  giving  to  it  the 
sign  ^  when  the  hour  angle  is  numerically  less  than  6^ ;  the  sign  +  when  the  hour  angle 
is  greater  than  6\ 

2.  With  this  hour  angle  and  altitude  take  out  the  second  correction^*  jB,  from  Table  B. 
The  sign  of  this  correction  is  always  +. 

3.  With  B  and  the  declination  take  out  the  third  correction^  C,  from  Table  C,  giving  it 
the  sign  -|-  when  the  declination  is  less  than  88®  4(y ;  —  when  the  declination  is  greater 
than  88®  4(K. 

4.  With  A  and  the  declination  take  out  the  fourth  correction^  -D,  from  Table  D,  giving 
it  the  same  sign  as  that  of  A^  when  the  declination  is  less  than  88^40^;  the  opposite  sign 
when  the  declination  is  greater  than  88°  4(K. 

5.  Combine  these  corrections  with  the  true  altitude  according  to  their  signs :  the  result 
is  the  latitude  of  the  place  of  observation. 

When  great  precision  is  required,  or  the  intervals  are  great,  it  will  be  necessary  to  take 
out  the  Jirst  and  second  corrections  for  each  observation  separately ;  in  other  cases,  the 
mean  of  the  times  may  be  used.  The  means  of  these  two  corrections  may  always  be  used 
for  finding  the  third  and  fourth  corrections ;  and  these  four  quantities  may  be  combined 
with  the  mean  of  the  altitudes. 

If  the  nearest  IC  suffices  for  each  correction,  they  may  be  taken  out  with  the  nearest 
arguments  without  interpolation  ;  and  all  but  the^r^^  may  be  thus  taken  out  when  a  preci- 
sion of  3'^  is  required. 

If  a  precision  of  1'  is  sufficient  for  each  correction,  as  is  ordinarily  the  case  at  sea,  an 
hour  angle  within  3™  will  suffice  for  Table  A ;  Tables  C  and  D  may  be  neglected,  and 
Table  B  used  only  when  the  altitude  exceeds  47®. 

EzampZe. —1B78,  June  7,  V^  ]6°>35"  A.  M.,mean  time,  in  longitude  30^  West  of  Washington,  suppose 
the  corrected  altitude  of  Polaris  to  be  47°  IB'  25'',  required  the  latitude  of  the  place. 

h     m      I 
Local  astronomical  mean  time  June  6,  13  16  35.0 

p.  326                       Sidereal  time  at  mean  noon  of  June  6,  4  59  54.0 

App'x,  Table  III,  corresponding  to  13^  16">  35-,  -{-          2  10.9 

"                "                    «*               to  the  long.  =  +  2h  O"*  0«,  +              19.7 

Local  sidereal  time,  18  18  59.6 

p.  264                        Polaris.     App't  Dec.  -|-  88©  39'  27".9            App't  R.  A.  113  30.7 

Hour  angle,  +  17    5  28.9 

(Hour  angle  at  Washington,  —  41^54™)              or  —    6  54  31.1 

The  right  ascension  and  declination  are  interpolated  back  4^ 54™ =0^.2  from  these  given  for  June  6JS', 

or  forward  19^  6^"  =  0^.8  from  these  given  for  June  5.8. 

Corrected  altitude, 

Table  A,  corresponding  to  the  hour  angle, 

*<      B,  "  '*       altitude  and  hour  angle, 

"      C,  "  "      declination  and  B, 

"     D,  "  <«       declination  and  Ay 

Latitude, 

*  If  the  altitude  is  greater  than  60°,  this  correction  may  be  found  by  taking  that  for  45°  and  multi- 
plying it  by  the  tangent  of  the  altitude;  adding,  if  desirable,  the  second  term  in  the  expression  for  B, 
viz:  +0".0076  Bin*  t  tan'  h. 


o 
47 

18  25.0 

A  =  J^ 

18  51.2 

B  =  -h 

57.1 

C  =  -h 

0.7 

D  =  -h 

7.6 

+  47  38  21.6 

(2) 


[ 


table:  a. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLAW& 

A^=  \8t  Correction,    Argument,  the  star's  hour  angle,  (or  24^  —  the  star's  hour  angle.) 


m 

o 
1 

il 
3 
4 

9 
6 
7 

8 
9 


19 
11 
V2 
13 
14 

19 
16 

ly 

18 
19 


20 
21 
32 
23 
24 

29 
26 

2r 

28 
29 


30 
31 
32 
33 
34 

39 
36 

3r 

38 
39 


40 
41 
42 
43 
44 

49 
46 
47 

48 
40 


90 
91 
92 
93 
94 

99 
96 
97 
98 
99 
60 


0» 


O        I 

-I  20 


0.0 


-I 


-I 


-I 


-I 


-1 


-I 


-I 


-I 


-I 


-I 


-1 


-I 


9  59-9. 
9  59.8 
9  59.6 

9  59-3 

9  58-9 
958.A 

9  57-8 
957.1 
956.3 


9  554 

954.5 

9  53-4 

952.3 
951.0 

9  49-7 

945.3 
946.8 

9  45-2 

943.5 


941.7 

939.9 
937.9 
9  35-9 
9  33-7 

931-5 
9  29.1- 

9  26.7 

9  24.2 

9  21.6 


18.9. 
16.2 

13.3 
10.3 

7.3 


9    4.1- 

9    0.9 
857.6 

854.2 
850-7 


847.1 

8434 
839^ 
f35.8 
831.8 

827.8 
823.7 
8  19.4. 
8  15.1 
8  ia8 


8  6.3 
8  1.7 
757.0 

752.3 
7  474 

742.5 
737.5 

7324 
7  27.2 

721.9 
716.5 


11" 


O.X 
O.Z 

o.a 
0-3 

0.4 

O.S 

0.6, 

0.7 

0.8 

0.9 
0.9 

.X 


•3 
-4 
.5 
.6 

.7 

.8 
.8 
a.o 
a.o 
a.3 

3.a 

2.4 
2.4 

a-5 
3.6 

a.7 
2.7 
2.9 

30 
3.0 

3.3 
3-2 
3.3 
34 
3-5 

3.6 
3-7 
3.8 

3.8 
4.0 

4.0 
4t 
4.2 
4.3 
4-4 

4-5 
4.6 

4.7 
4-7 
4.9 

4.9 
S-o 
5-> 
5.2 
5-3 
5.4 


o 
-I 


-I 


-I 


-I 


-I 


-I 


-I 


-I 


-I 


-I 


-I 


-I 


-I 


716.5 

7  ii.o 

?  5-5 
6  59.8- 

654.1 

6  48.3 
642.4 
636.4 

630.3 
6  24.2 


617.9 
6  1 1.6 
6  5.1. 
558.6 
552.0 

5  45-3- 
538.6 

531.7 
524.8 

5177 


5  10.6 

5    34 
456.1 

448.7 
4  41.3 

4^3.7 
4  26.1 

4  18.4 

4  10.6 

4    2.7 


354.7 

346.7 

338.S 

330.3 
3  22.0 


313.6 

2  56.6 

2  47-9' 
239.2 


230.4 
2  21.5 
2  12.6 

2  3.5 
«  54.4 


45.1 
35.8 
26.5 

17.0 
74. 


o  57.8 
048.1 

038.3 
o  28.4. 

18.5 

10   8.5 

958.4 

948.2 

937.9 

9  27.5. 
9  17.1 


5-5 
55 
5-7 
5-7 

5.8 

5-9 
6.0 
6.1 
6.Z 

6.3 

6.3 

6.5 

6.5 
6.6 

6.7 
6.7 
6.9 
6.9 

7-1 

7.1 
7.2 

7-3 
7.4 
7.4 

7.6 
7.6 

7.7 
7.8 

7-9 

8.0 
80 
8.2 
8.2 

8.3 
8.4 

8.5 
8.5 
8.7 
8.7 

8.8 
8.9 

8.Q 

91 
91 

9-3 

93 
9-3 
95 
9.6 

9.6 

9-7 
9.8 
9.9 
9.9 

X0.0 
Z0.1 
X0.3 
10.3 
10.4 
Z0.4 


10" 


2" 


o 
■I 


-I 


/      // 

9  17.1 
0    6.6 

856.0 

8  45-3. 
834.6 

823.8 
8  12.9 
8  1.9 
750.8 
739.7 


-I 


-I 


728.5 

717.2 

7   5-8 

654.4 
642.9 

6  19.6 
6  7.8- 
556.0 
544.1 


-I 


-I 


532.2 
5  20.1 
5  8.0 
455.8 
443.5 

431.2 
418.8 
4  6.3 
3  53-7 
3  4I.I 


-I 


-I 


3  28.3, 
315.6 
3  2.7 
249.8 
236.8 

223.7 
2  10.6 

"574 
I  44.1 

"30.7 


-I    1  17.^ 

I    3-8 
o  50.2 

036.6 

022.9 

-I    o   9.1 

-o  59  55-3 
59  414 
59  274 
59  13.3 


-o  58  59,2 
58  45.0 
58  30.8 
58  16.5 
58   2.1 

-o  57  47.6 

57  33-1 

57  i8-5- 

57   3-9 
56  49.2 

-o  56  344 


9" 


// 

0.5 
0.6 
0.7 
0.7 

0-8 
0.9 

X.O 
I.X 
X.I 

x.a 

1-3 
1-4 
1-4 
1-5 

Z.6 

«.7 

X.8 

1.8 
X.9 

1.9 
2.1 
a.x 
3.2 

2-3 

2.3 
2.4 
25 
26 
36 

2-7 
3.8 

2.9 

3.9 

3.0 
■3.1 

3-1 
3-2 

3-3 

3-4 

3-4 
3-5 
36 
3.6 
3-7 

3.8 
3.8 

39 
4.0 

41 

41 
4-2 
4-2 
4-3 

44 

4-5 

4-5 
4.6 

4.6 

4-7 
4.8 


3" 


o 
-O 


// 


-o 


5634.4 

56  19.6 

56  4.7 

55  49-7 
5534.7 

55  19.6 
55  4-4 
54  49.2 

54  33.9 
5418.6 


54  3.«- 
53  47.7 
53  32.1. 
53  "6.5. 
53   0.9 

52  45-2 
52294 

52  13.6 

51  57.7 

5"  41.7 


51  25.7 

51    9-6 

50  53.5 

50  37.3 
5021.1 

50  4.8 
4948.4 
49  32.0 
49  15-5 
48590 


48  42.4 
48  25.7 
48   9.0 

47  52.3 
47  35.5 

47  18.6 

47    1.7 

4644.7 
46  27.7 

46  10.6 


-o 


45  53.5 
45  36.3 
45  19.1 
45  ».8 
4444.5 
4427.1 
44  9-6 
43  52.1 
43  34-6 
43  17.0 


-o 


4259.4 

4241.7 

4223.9 

42   6.1 

4148.3 

41  30.4 

41  12.5 

4054-5 

40  36.5 

40  18.4 

40   0.3 

4.8 

4-9 
5-0 
5.0 

5.1 

5-3 
5-2 

5-3 
5.3 

5.4 
55 
5-6 

5-6 
5.6 

5-7 
58 
5-8 

5.9 
6.0 

6.0 

6.x 
6.1 
6.3 
6.3 

6.3 
6.4 
6.4 
65 
6.5 

6.6 

67 

6.7 
6.6 

68 

6.9 

6.9 
7.0 

7.0 
7.1 

7-1 
7.3 

72 
73 
7-3 

7-4 

7-5 

7-5 

7.5 
7.6 

7.6 

7-7 
7.8 
7.8 
7.8 

79 
7-9 
8.0 
80 
8.1 
8.1 


8" 


4" 


-040 

39 
39 

38 

-038 
38 
37 
37 
37 


0.3 
42.2 

24.0 

5.7 
474 

29.1 

10.7 

52.2- 

33-8 

"5-3 


// 


-036 

36 
35 

-035 
35 
34 
34 
34 


56.7 
38.1 

^9-5 
0.8 

42.0- 
23.3 

45.6- 
26.8 

7.8 


-033 
33 
ZZ 
32 
32 

-032 

3' 
31 
31 
30 


48.9 
29.9 

10.8 

51.7. 

32.6 

13.5 
54.3 

35-i 
15.8 

56.5 


30 
30 

29 

29 

29 

29 

28 
28 
28 

27 


37.2 
17.8 

58.4 
38.9. 

19.5 

0.0 
40.4 
20.9 

41.6 


-027 

27 

26 

26 
26 

-025 

25 

25 
24 
24 


22.0 

2.3 

42.5 

22.8 
3.0 

43-2 

23.3 

34 

43.5 
23.6 


-024 

23 

23 

23 
22 

-o  22 
22 
21 
21 
21 

-o  20 


43.6 
23.6 

3.6 

43-5 

234 
3.3 

43.1 

23.0 

2.8 

42.5 


8.Z 
8.3 
8.3 
8.3 

8.3 
8.4 
8.4 
8.5 
8.5 

8.6 
8.6 
8.6 
8.7 
8-7 

8.8 
8.8 
8.8 
8.9 
9.0 

8.9 
9.0 
9.x 
9.x 
9.1 

9.1 
9.3 

9.3 

9-3 
9-3 

93 
9.4 
9.4 

9-5 
9-4 

9-5 
9.6 

9-5 
9.6 

9.7 

9.6 

X9.7 

9.8 

97 

9.8 

9.8 
9.9 
9.9 
9.9 
9.9 

30.0 
ao.o 
ao.o 

30.0 
30.X 

ao  I 
ao.i 

30.3 
30.I 
so.  3 

30.3 


9" 


7" 


O        I        II 

-o  20  42.5 
20  22.3 

20    2.0 
941.7 

9  214 

9  I.I 
840.7 
8  20.3. 

7  59.9. 
739.5 


-o 


-o 


-o 


-o 


II 

ao.3 
30.3 
ao.3 
30.3 

ao^ 


53-7 
33-0 
12.4 

51-7 
31.0 


I 
I 


026.6 
o  5-9 
9  45-1 
924.3 
9   3.5 

8  42.6* 
821.8 
8  i.o 
7  40.1. 

7  193 


6584 
637.6 
6  16.7 

555.8 
534.9 

5  14.0 

4  53." 
432.2 

4  11.3 
350.3 


3294 
3    8.5 

2  47.5. 
2  26.6 

2    5.7 

I  44.7 
I  23.8 
I  2.8- 
041.9 
o  20.9. 
o   0.0 


7IQ.I 
658.6 
638.1. 

6  17.6- 
5  57-1 

536.6 
5  16.0. 

4  55-5 
434.9 
414.3 


28.9 
8.1. 
0474 


I 


ao9 

30.8 

ao.9 
ao8 
ao.9 
30.9 
ao9 

ao.9 
ao.9 
ao.9 
309 

3I.O 
30.9 

aa9 

3Z.O 

30.9 
ao9 

3I.O 


m 
60 
90 
98 
97 
96 


ao.4 

99 

ao.4 

94 

ao-4 

93 

ao.4 

92 

91 

30.4 

30.5 

90 

20.5 

49 

ao.5 

48 

ao.5 

47 

46* 

ao.s 

30.6 

49 

20.5 

44 

ao.6 

43 

ao.6 

42 

41, 

ao.6 

ao.7 

40 

ao.6 

39 

ao.7 

38 

ao7 

37 

36 

ao.7 

ao.7 

39 

ao.7 

34 

30.8 

33 

30.7 

321 

31  . 

ao.8 

ao.7 

30, 

ao.8 

29 

ao.8 

28 

ao.8 

27 

26 

ao.9 

ao.8 

29 

^fi 

24 

23 
22 
21 


20.9  i 

3Z.O 
30.9 
3I.O 
ao.9 


6" 


20 
10 
18 
17 
16 

19 
14. 
13; 
12 

10 
9 

8 

7 

0 

9 
4 
3 
2 
1 
O 


Change  tbc:*  sign  to  +  when  ihe  argnment  is  found  at  the  bottom. 

(3) 


TABLE  B. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLAMS. 

B  =  ths2d  correction.    Thifl  correction  is  always  additive. 


Star's 

Honr 

Angle. 


h  m 

0  O 
10 
20 
30 
40 
SO 

1  0 

10 
20 
30 
40 
50 

2  0 

10 
20 
30 
40 
50 

3  0 

10 
20 
30 
40 
50 

4  0 

10 
20 
30 
40 
50 

5  0 

10 
20 
30 
40 
50 

6  O 


STAB'S  ALTITITDB. 


lOo 


If 
0.0 

o.o 

O.I 
0.2 

0-3 
0.6- 

0.9 

I.I- 

1.4 

1.8 

2.1 

2.5 

2.8 

3.6- 
4.1 

4.5 
4.9 

5.3. 
6.2 

6.6 
7.0 

7.4 

i:r 

84 

8.7 

9.0 

9.2 

94 
9.6 

H  ' 

^■S  ' 
9.8 

9.8- 


.0 

.X 

.1 
.1 

.3 
.3 

.3 

.3 

•3 
•4 
•3 
.4 

•3 

•4 
.5 
•5 
•4 
•4 

•4 
•5 
.4 
•4 
•4 
•4 

•3 
•4 
•3 
•3 
•3 

.3 

.3 

.3 
.X 

X 

.0 
.0 


150 


II 
0.0 

0.0 

O.I 

0.2- 

0.4. 

0.7 

I.O 

I-3- 
1.7. 

2.2 

2.7 

3-2 

3-7 

4.3 
4.9 

6.2 
6.8 

7.5 

8.1 

8.8 
9.4 

lO.O 

10.6 
11.2 

1 1.8 
1 2.  J 
12.0 
13-2 
13-6 
14.0 

14-3 

14-5 
14.7 

14.8' 

14.9 

15-0 


too 


II 
0.0 

0.0 

0.1 

0-3 
0.5 

0.7. 

I.I 

1.4. 
1.9 

2.3 

2.9 

3-4 
4.0 

4.6 

5-3 

5? 
6.6 

7.3 
8.0 

8.7 
9.4 

10. 1 
10.7 
1 1.4 
12.0 

12.6 
13.1' 

13-7 
14.1 

14.6 

14.9 

15-3 
iS-5 

15.7 

"5.9 
16.0 

16.0 


170 


II 
0.0 

0.0 

0.1 

0-3 

O.J 

0.8 
I.I 

1-5 
2.0 

2.5 
3.0- 

3-6 
4-3 

4.9 
5.6 

6-3 

7.0- 

.8 
■5 


I 


9-3 
10.0 

10.7. 

1 1.4. 

12. 1 

12.8 

13-4 
14.0 

14.6 

15.1 

15-5 
15-9 

16.3 
16.6 
16.8 
16.9 
17.0 
1 7.1 


.0 
.1 
.3 
.3 
■3 
.3 

.4 
•5 

•5 

.5 
.6 

.7 

.6 

•7 

•7 

•7 
.8 

.7 

.8 
.7 
•7 
•7 
.7 
.7 

.6 
.6 
.6 
•5 
.4 
•4 

■4 
.3 
.3 

.X 
.X 
.X 


18«> 


II 
0.0 

0.0 

O.I 

0.3 
0.5. 

0.8. 
1.2 

1.6 
2.1 

2.7 
3-2 
3-9 
45 

5'2 

6.0 

6.7 

8.3 
91 

9.8- 
10.6* 
1 1.4 
12.2 
12.9 
13.6 

14-3 
14.9 

16.0 
16.5 
16.9 

17-3 
17.6 

17.8 

18.0 

18.1 

18.1 


19F> 


II 
0.0 

0.0 

0.1- 

0-3 
0.6 

0.9 
1.3 

1.7 

2.2- 
2.8 

3-4 

4.1 
4.8 

5.5- 
6.3 

7.1 

8.8 
9.6 

10.4- 

"•3 
12.1 

12.9 
14.4 

15.8 
16.4 
17.0 

17.5 
17.9. 

18.3 

i8.6- 

18.9 

19. 1 

19.2 

19.2 


.0 

.X 
.3 

•3 
.3 
.4 

•4 
•5 
.6 
.6 
•7 
•7 

■  7 
.8 
.8 
.8 

.9 
.8 


200 


II 
0.0 

0.0 

O.I- 

0.6 
0.9. 

1.4 

1.8 
2.4 

3-6 
4.3 
5-1 

5-9 
6.7 

8.4 

9.3 
10.2 

1 1.0 
1 1.9 
12.8 
13.6 

14.S 
15.2- 

16.0 
16.7 

17-3 
17.9. 

18.5 

19.0 

19.4 
19.7 
20.0 
20.2 
20.3 
20.3 


.c 

.3 

•3 
•4 
•4 

^ 
.6 

.6 

.6 

•7 
.8 

.8 
.8 
.8 

•9 
•9 
.9 

.8 

9 

•9 
.8 

.9 
.8 

•7 

.7 
.6 
.6 
.6 
.5 

•4 
•3 
•3 
.2 

.X 

.0 


210 


II 
0.0 

0.0 

0.2 

04 

0.6- 

1.0 

14 

1-9 
2.5 
3.1 

4.6 
54 

6.2 
7.0- 

h' 

9.8 '"« 

^       O.Q 
10.7       ^ 


.0 
.3 
.3 

•3 
■4 

•4 

.5 
.6 
.6 

•7 
.8 
.8 

.8 
.8 


1 1.6 


0.9 


^  x.o 
'2.6  o^ 

144  i 

I6.I  •' 


16.9 
17.6 
18.3 
18.9 

19-5 
20.0 

20.4 
20.8 
21. 1 
21.3 
214 
21.4 


.8 

.7 

.7 
.6 
.6 
.5 

•4 
■4 

•3 
.3 
.1 
.0 


22© 


II 
0.0 

0.0 

0.2 
0.4 

.0.7 

I.O- 

1-5 

2.0 
2.6 

3-3 
4.0 

4.8 

5.6 

6.5 

7-4, 
84' 

9-3'' 

IO-3 ; 

"•3 
12.3  ^ 

*^  o 

132 , 

'4-2^ 
K.I- 
lO.O- 
16.9 

17.7. 
18.5 

193 
19.9 

20.5 

21. 1 

21.5 
21.9 
22.2 
224 
22.5 
22.6 


•S 
.6 

•7 

•7 
.8 

.8 

9 
9 
.0 

0.9 


230 


II 
0.0 

0.0 

0.2 

04 

0.7 

I.I 

1.6 

2.1 
2.8 

3-5 
4.2 

5.0- 
5-9 


.0 
.3 

.3 

.3 
.4 
.5 

.5 

.7 

•7 

•7 
.8 

.9 


6.8-  -9 
7.8»-*> 
8.8  »•*» 
9.8  *-° 
10.8  ^-^ 
11.8-^  *» 

12.9*'^ 

'3-9  ;•: 

'4-9  •" 

15.9 '" 

16.9  ^° 

I7.8°'9 


i8.6- 

19-5 
20.2 

20.9 

21.6 

22.1 

22.6 
23.0 

23.3 
23.5 
23.7 
23.7 


.8 
.8 

•7 
•7 
•7 
■5 

.5 
•4 
•3 

3 
.2 
.0 


Stw's 

Hour 

Angle. 


h    ni 

12     0 

11  50 

40 

30 

20 

10 

0 


10 


50, 
40' 
30 
20 
10 
0 


9  50 
40 
30 
20 
10 
0 

8  50 
40 
30' 
20 
10 


7  50 
40 
30 
20 
10 
O 

6  50 
40 
30 
20 
10 

6     O 


TABLE  C. 

Cssthe  3d  correction.    Hor.  Arg.,  the  star's  declination.    Vert.  Arg.,  B=the  2d  correction. 


B. 


II 
0 
10 
20 
30 
40 
50 


§§0 

89' 

§§0 

20" 

30" 

40" 

50" 

0" 

lO" 

20" 

a 

// 

II 

// 

II 

// 

// 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

+0.2 

+0.1 

+0.1 

+0.0 

0.0 

—0.0 

—O.I 

0-3 

0.2- 

0.2 

O.I 

0.0 

O.I 

0.2 

0.5 

0.4 

0.2- 

O.I 

0.0 

O.I 

0.2' 

+0.8 

O..5 

0-3 

0.2 

0.0 

—0.2 

03 

+0.6 

+04 

+0.2 

0.0 

+0.2 

— 0.4 

30' 


40 


// 


II 
0.0 

O.I 

0.2- 

0.4 

0.6 


II 
0.0 

.2 

0-3 
0.5 

0.7 

■0.8 


50' 


0.0 

2 


04 
0.6 

0.8 

— I.O 


§§0  41' 


0" 

10" 

II 

// 

0.0 

0.0 

—0.2- 

—0.3 

O.S 

0.6 

0.7 

0.9 

I.O 

1.2 

— 1.2 

—14 

20" 


II 
0.0 


3 
0.7 

1.0 

1.3 
—1.7 


Noi'R.— Below  15^  B  is  ucarly  proportional  to  the  altitode. 


^) 


TABLE  B. 


=ii 

I   FOR  FINMNG  THE  UTTTUDE  OF  A  PUCE  BY  ALTITUDES  OF  POLAMS.    || 

B=tkt2dcorreelimt.    This  correction  U  atwiyi  odilitin. 

S<«'. 

STAR-S  ALTTTOPK. 

start 

HtHU 

ADgt» 

MO 

a«o 

3«° 

37° 

38° 

3»° 

30° 

81° 

33° 

88° 

An,le. 

b    m 

•  • 

13     0 

!• 

0.0- 

11  ao 

M 

0.2    ■ 

a  5 

i^l 

40 

3« 

04   ■' 

°-i    -4 

tf-l 

°:S3 

0-5    ' 

o-S    l 

0.5.  ;^ 

0.6    * 

30 

4« 

0.7.  ;j 

0.8     J 

0.9   ' 

0.9  1 

30 

M 

\:l  ■= 

'■3    6 

'■*.« 

14-:; 

'■5 ;' 

1.6    g 

1^6  " 

'■7  It 

10 

1     • 

1-7    ' 

1-7  "' 

1-9 

2.2-  ■ 

^■3 

24    ' 

0 

19 

ZJ.  ■' 

2-3- 1 

'■5  'I 

2-6  "J 

*-7    B 

2.8  ■' 

2-9  'J 

3-0  'I 

3-2  t 

3-3  t 

10  SO 

30 

^■?  ''7 

35  ,B 

3-2     8 

3-3  1 

3-5 : 

3-^  '1 
+5,^ 

3-^ : 

3-9   ' 

■^-'il 

■t-*',;; 

SO 

3-6i 

3-8  ^ 

■t-o   ■ 

4-2    , 

*-3;l 

8.1  "■' 

If' 

^1;:: 

9.1  ■' 

30  1 

40 
90 

9     • 

PJ 

4-7  t 

H.^ 

^:i" 

it, 

74 

1:1;-; 

77  ■ 

90 

0  i 

10 
30 

s'i 

a" 

79;'; 
9-0,, 

8.2  '■' 
9'4 ,:, 

8.6  '■' 

8-9;:; 

,tP-^ 

9-'  lis 

"■5>'! 

-i;i 

40 

80 

9-^.1 

H 1° 

ili;' 

■"■9il 

"■4!!! 

12-9  ,■; 

•3-4,6 

801 

40 

'°-3  ,;„ 

10.8  '■' 

"■3  It 

'3-3 , , 

139 ' 

'44  ,  , 

•£■■' 

3«' 

'       M 

"■3.., 

"■9,', 

lal" 

'3'0  " 

'3S-.1 

'4'  I'l 

14-7  ,  * 

:i:i-= 

•5-9 ,6 

10 

3     0 

H4 

13-0  ■ 

14.2 

■4.8  "-^ 

'SS 

16.1  '■* 

'7-5  ■ 

18.1  '■' 

• 

■       10 

\'S 

'4-I-!'' 

■t^" 

»5;i 

.6.1  ;-^ 

16.8  ;j 

SI;: 

18,2  '■! 

'9-°  I't 

'9-7 1'j 

S  SO  1 

'       20 

:a;:; 

16.0 '■' 

K; 

18.2  ^ 

'97 ,:; 

*°S , , 

I'd-' 

40 : 

30 

'^k 

'Z-' .', 

'7-9  „ 

-^:i 

r.i- 

22.0   ' 

3« 

40 

'I-S  ,'o 

■^■3  ■ 

'9'  ,,, 

'9-9 ,;, 

22-5  II 

'3-*,. 

Si  12 

90! 

SO 

:u- 

■8-5    c 

'9-4,  „ 

"■9 ,1 

23-9 , , 

24-8  ■; 

10' 

4     0 

195  ■ 

20^ 

"■3   ■ 

22.3  ■■' 

23.2  ■ 

24.2 '-3 

25.2 

26-2  ■' 

27.2  ■* 

0' 

10 

"9^18 

^■5  ^g 

''•*l!^ 

"■^j!! 

*3-4;:; 

'4-3i; 

sjE 

P": 

*z-5-!!! 

29-8    ' 

7  Mi 

30 

^-t    8 

*'-4  J 

"■^CQ 

'3-4  ^„ 

*4^<«. 

a:;: 

28.7 

40 

30 

21.1     g 

22.2     g 

^3-2-  .8 

^3  J 

Sil 

'I-s  1.= 

28.6-" 

'9-8    * 

3'-°,^ 

30< 

40 

»3-o  ■, 

*•■;  -7 

'S-i    a 

ai  ■; 

'8-5  ^t 

'9-6  ot 

3°-8^! 

32-"' ,  „ 

30 

90 

22.6    Is 

'3-7  ^ 

24.8 1 

at-- 

»7-o  ■ 

29-3    .G 

305  i 

^2:1' 

33?  =.8 

1», 

6     0 

23.2 

^3 

254 

27.7  ■' 

28.9.  ■' 

30.1 

3'-3 

33-8 

"1 

10 

*37  *J 

24.8  ! 

26.0  * 

27.1  ■' 

ii'' 

29-S   '! 

30-7   6 

32.0  ■' 

M^i 

34-6  -^ 

bJ 

SO 

2+1    J 

25-3  ■' 
25-6  ^ 

S:l^ 

'li^ 

3°-<'  *.; 

3' -3    . 

32-5  .5 

35-2  .. 

40 

30 

244-, 

29.2  -^ 

30-4      T 

3"-7    , 

33-0   , 

m-i 

35-6-  * 

30  1 

40 

S^ 

^5-8-  ■: 

27-0  'j 

28.2  ■" 

29-s  "; 

30-7  ; 

33-0  ■; 

33-3    , 

36.0  ■* 

i       50 

26,0 

27-2    „ 

284  ' 

29.6  ■ 

30-9  , 

32-2  ^ 

33-5  ; 

33-6 

34-8 1 

3^-2  ■' 

e  0 

24.9  ■ 

S6.0-'" 

27.2 

28.5  ■' 

29.7 

31.0 

32.2 

34.9 

36-3 

0    0' 

TABLE  C. 

c 

B. 

88°  89' 

88°  40- 

88°  41' 

30" 

30" 

40" 

«•" 

•" 

i»" 

ao" 

3»" 

40" 

SO" 

•" 

lO" 

1 
9»" 

« 

^0 

"~^ 

ao 

o"o 

o'.a 

ao 

ao 

0.0 

ao 

ao 

£ 

~^ 

ao 

1« 

+aa 

+0.1 

+0.1 

■fo.0 

2-    —0.3 

-a3 

an 

0.3 

0.3 

S        0-0 

0-7 

se 

as 

04  1       0.2- 

0.4 

o-S 

a6 

7        o-9 

41 

+SJ 

0.5  [     a3 
+<xf.  [  +04 

0-3 

-°d 

^.l 

a8 

1-3 

EM 

-1-0.2 

ao 

-1-0.2 

—04 

—1.0 

—1,2    —14 

—1.7 

(5) 


TABLE  B. 


FOR  FINDING  JHE  LATITUDE  OF  A  PLACE  BY  ALTITIIDES  OF  POLAWS. 

B  sss  the  2d  correction.    Thifl  correction  is  always  ttdditive. 


Star's 

Hoar 

Angle. 


h  m 
0  0 
10 
30 
30 
40 
90 
i     0 

10 
30 
30 
40 
50 

2  O 

10 
30 
30 
40 
90 

3  0 

10 
20 
30 
40 
90 

4  0 

10 
20 
30 
40 
90 
9     0 

10 
20 
30 
40 
90 
6     0 


STARTS  ALTITUDE. 


340 


0.0 
0.1 

0.6 
I.I 
1.8 

2-5 


.1 

.a 

.3 
•5 
•7 
•7 


•9 

9.4 

"•4  r.6 
'4-0  ..6 
«5-6  ..« 
'7-2.  « 

18.8  '•* 

^■7 
20.S  ,.6 
22.1  ,.6 
23.7  X.6 

26.- 
28.2'" 


«-s 


29.6  ,.^ 

30-9.,., 
32.2 ,., 
33'3  J.O 

34.30.8 
35-I- 


35-9 
36.5 
37.0 

374 
37.6 

37-7 


.8 

.6 

.5 
.4 

.3 
.X 


390 


// 
0.0 

O.I 

0-3 

0.7 

1.2 

1.8 

2.6 


.1 
.a 

•4 
.5 

.6 

.8 


3-5.:! 

4.6 

"•3;j 

"2-9  ,.6 

'7.8;: 

19.6   ' 

24.6  ,.6 

^^S  1.6 

29.3 

30-8  X.3 
32.'  ,.3 

334  ,.i 
34.5,.. 
35.6 

3S.5 


37.3 
37-9 

ill 

390 
39.1 


.8 

.6 

.5 

.4 
.a 

.1 


360 


II 
0.0 

O.I 

0-3 
0.7 
1.2 

1-9 
2.7 

3-7 
4.7. 
5-9 

7.2- 

8.6- 
10. 1 

II.7 

I3-3- 
15.0 

16.8 

18.5 

20.3 

22.1 
23.8 

25-5 
27.2 

28.9 
304 

3«-9 

33-3 
34.6 

35.8 
36.9 
37-9 


.z 
.a 

.4 

•S 

.7 
.8 

.0 
.1 
.a 

.3 
.4 
.5 

.6 
6 

•7 

.8 

•7 
.8 

.8 
•7 
•7 
•7 
•7 
•5 

•5 

•4 

•3 
.a 

.1 

.0 


38.7 
39.3 

39-9 

40.3 

40.5 
40.6 


0.8 

•7 

'  .5 

■4 

.a 

.1 


370 


II 
0.0 

O.I 

0-3 

0-7 

1-3 
2.0 

2.8 


.1 

.a 

•4 
.6 

■7 
.8 


3-«  i.i 

4-9,, 

7-5  X.5 
10.5  '-^ 

I2.I-'-^ 
^3-2  X.8 

^74  ..8 

'9-2  ..8 
21.0 

x.o 

"■9  .i 

24-7  ..8 

31.6 

331  ..5 

34-6  ..3 

35-9  x,3 
37-2 ,  \ 

38-3  xio 
39-3 

0.8 
40.1 

40.8 

41.4 

41.8 

42.0 

42.1 


380 


.7 
.6 

.4 
.a 

.X 


II 

0.0 
O.I 

0-3 
0.7 

1.3 
2.0 

2.9 

39- 

64 
7.8 

9-3 
10.9 

12.6 
14.4 
16.2 
18.0 
19.9 
21.8 

23-7 
25.6 

27-5 

293 
31.0 

32.7 

34.3 
35.8- 
37-2- 
38.5 

39-7 
40.7 

41.6 

42.3 
42.9 

43-3 

43.5- 

436 


.z 
.a 

.6 
■7 
•9 

.0 
.a 

.3 
.4 
.5 

.6 

•7 

.8 
.8 
.8 

•9 
•9 

•9 

•9 

■9 
•8 

■7 

•7 

.6 
.5 

.4 

•3 
.a 

.0 


0.9 

•7 
.6 

.4 
.a 

.X 


390 


II 
0.0 

0.1 

0.3 

0.5 

1.4 

2.1 

3-0 
4.1 


8.1 
9.6 

"•3 

16.8 
18.7 
20.6 
22.6 


.1 

.a 

•5 
.6 

•7 
•9 

.X 

.a 

.3 
•5 
•5 
•7 

.8 

.8 

•9 

•9 

•9 

a.o 


,  ao 

30-4 ,  j 

322  ..7 
33-9 

35.6  J 

38.0 , 
39.9.,., 

411  X.X 

42.2 


0.0 

43-1   .8 

43-9 

445 

44.9 

45-1 
45.2 


.6 

.4 
.a 

.z 


40O 


II 
0.0 

O.I 

04 
0.8 
1.4 
2.2 

3." 


.X 

•3 

.6 
.8 
•9 


X.X 

'is 

'0-0  X.7 
1 1.7 

x.8 

'3-5  ,.9 
'54  ,.0 
i74,.o 
'94  a^ 

214  a.O 

234 

3.x 
25.S  a.o 
27.5  a.o 
29.5  a.o 
3M.,.8 

33-3  x,8 
35.1- 

x.8 
36.9  ,.6 

38.5  X.S 
40.0  1.4 

414, .a 

42.6  ,., 

43-7 
1.0 

44.70.8 

45.4.  .6 

46.1 
46.5 

46.8 

46.9 


.4 

•3 

.X 


41© 


■x 

•3 
•4 

.7 
.8 

Z.O 
X.X 

'•3 
1.4 


II 
0.0 

O.I 

0.4 
0.8 

1-5 
2.3 
3.3 

44 
5-7 

8-7  x.6 

'0-3.X.8 
12. 1 

1.9 

y    a.o 
'6.0,  „ 

'8.0  ,  „ 
a.o 

20.0-    , 
a.  a 

22.2 

a.x 

24.3 

,        3.x 

264  ax 
28.5::: 
30.6  a^ 
32.6  ,.^ 

34.5  X.9 
364 

38-::: 

39-9 ,., 
4 '4, .5 
4*9  ,.3 

4S-3 

,         X.O 

46.3  0.8 

47.1    .6 

47.7 

4S.2 

48.5 
48.5 


.5 

•3 
.z 


420 


II 
0.0 

O.I 

04 

0.9 

'5 


*Z 

•3 
■5 

.6 


24   ^ 

-        X.O 

34 

-  1.2 
4.5.,  , 

9.0 

^      X.7 

6  Z.Q 
X.9 

4-5  a.o 
'^•5-a  X 

'8.6^' 

o  a.a 

20-8  a.x 

22.9.a.a 
25.1. 

3.3 

27.3  a.3 
29.5  a.3 
3'-7a.x 

33.7'3.o 
35.8  ..g 

37-7 

r  1*9 

39.6 ,.; 

4'.3  X.6 

42.9  X.S 
'  •    •  X.3 

45-7,., 
46.9 

1.0 

47-9  0.0 
48.8  "2 

494 

49.9 
50.2 

50.3 


•5 

•3 
.z 


430 


// 
0.0 


.z 

•3 

•5 

•7 
.8 

24  X., 

3-5 


0.1 
04 
0.9 

1.6 


9-3  .i 

"•'  i^ 
13.0 

•7' a., 

'9-3  ,., 
»3-8,, 

26.0. 

*8.3  !1 

32.8  " 

34-9.a.a 
37.0  a.x 

39- « 

1-9 

42.8  ,.y 

44.5  x.5 
46.0  ,; 

474  x.a 
48.6 


49.6 
50.5 
51.2 

51.7 
52.0 

52.1 


1.0 

0.9 

•7 

.5 

•3 
.z 


Star's 

Hoar 

Angle. 


m 


h 

12     0 

11  90 

40 

30 

10 
0 

10  90 
40 
30 


10 


9  90 


30 
20 
10 


8  90 
40 
30 
20 
10 


7  90 
40 
30 
20 
10 
O 

6  90 
40 
30 
20 
10 

6     0 


TABLE  C. 

C SB  the  3d  correction.    Hor.  Arg.,  the  star's  declination.    Vert.  Arg.,  B=s:the  2d  correction. 


B. 


II 
0 
10 
20 
30 
40 
90 


§§0 

89' 

§§0 

40^ 

§§0  4] 

20" 

30" 

40" 

90" 

0" 

lO" 

20" 

30" 

40" 

90" 

II 

0" 

10" 

II 

// 

II 

II 

II 

II 

II 

1 1           1 

II 

II 

// 

// 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ao 

0.0 

0.0 

4-0.2 

+0.1 

-fo.i 

-j-o.o 

0.0 

— 0.0 

— 0.1 

—0.1 

—0.2 

—0.2 

— a2- 

--0-3 

0-3 

0.2- 

0.2 

0.1 

0.0 

0.1 

0.2 

0.2* 

03 

04 

0-5 

0.6 

0.5 

04 

0.2- 

0.1 

0.0 

O.I 

0.2- 

04 

0.5 

0.6 

.0.7 

0.9 

+o!8 

0.5 
+0.6 

0-3 

+04 

0.2 
-I-0.2 

0.0 
0.0 

—0.2 
-I-0.2 

0.3 
^04 

— 0.6 

— o!8 

0.8 
— 1.0 

1.0 
— 1.2 

1.2 
—14 

20" 


II 
0.0 

3 

0.7 

1.0 

1-3 
1.7 


(6) 


/ 


J 


TABLE  B. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLAMS. 

Bsszthe  2d  correction.    Thin  correction  is  always  additive. 


Star's 

Hour 

Angle. 


STAR'S  ALTITUDE. 


44° 


h    m 

0  O 
10 
30 
30 
40 
50 

1  0 

10 
20 
SO 
40 
90 

2  O 

10 
iiO 
30 
40 
90 

3  O 

10 
30 
30 
40 
50 

4  0 

10 
20 
30 
40 
90 
9     0 

10 
20 
30 
40 
50 
6    O 


.z 

•3 

•5 

•7 

•9 
z.x 


O.O 
0.1 

04 

0.9 

1.6 
3-6 

^  x.o 

7.9  ,- 

^•^  z 

135 


15.6 

17.7 

20.0 

22.3  ^ 

24.0 
^     8.4 

27.0 


3.1 
a.z 

a.3 
a.3 


45<> 


0.0 
0.1 
0.4 
0.9- 

1-7 
2.6 

3.7 


.X 

•3 
•5 
.8 

.9 

X.I 


8.2 
10.0 

1 1.9 
14.0 


5 

1.8 
X.9 
a.z 


29-3 
31.O' 

33-9- 
36.2 

384  ,.0 
40.4- 


9-3 

a.3 
3.a 
2.a 


424 

44.3 
46.0 

47.6 

49.1 

50-3 
514 

52-3 
53-0 

53-5 
53.8 
53-9 


a.o 
»9 

««7 
X.6 

«.$ 

x.a 

z.x 

0.9 

•7 

•5 

•3 

.X 


16. 1 
184 
20.7 
23.1 

25-5 
27.9 

304 
32.8 

35-^ 

37-5 

39.7 
41.9 

43-9- 

45-9 

47-7 

49-3 
50.8 

52.1 

53-2 

54.2 

54.9 

554 

55-7- 

55-8- 


a.x 
a.3 

a-3 
a-4 
a.4 
2.4 

a.  5 
a.4 
a-* 

a.3 
a.a 

2.2 

a.o 
a.o 
X.8 
x.6 
i-S 
1-3 

Z.I 
X.O 

0.7 
.5 

■3 
.3 


40° 


II 
0.0 

O.I 

0.4 

I.O 

1.7 
2.7 

3-9 

5-2 

6.8 

8.5 
10.3 

12.3 

14.5 

16.7 
19.0 
21.4 

239 
264 

28.9 

314 
33.9 

32-4 
38.8 

41. 1 
434 

45-5 
47-5 
494 
51.1 

52.6 
54.0 

56.1 

56.9 
574 

57-Z 
57.8 


.1 
•3 

.6 

.7 
x.o 
x.a 

x-3 
1.6 

1-7 
x.8 

2.0 

a.a 

a.a 

a.3 
a-4 
3.5 
a.5 
2.5 

a.5 
a.5 
a.5 
a.4 
a.3 
a.3 

a.x 

3.0 

1.9 

'•7 
«.5 
Z.4 

Z.I 

x.o 

0.8 
.5 

•3 
.z 


470 


II 
0.0 
O.I 

o.4> 

1.0 

1.8 
2.8 
4.0 


.z 

•3 
.6 
.8 

Z.O 

z.a 


5-4  \-l 
Z.9 


10.7 
12.8 
15.0 

17.3 

19.7 
22.2 

24.7 

273 
29.9. 


3.1 
3.3 

a.3 
a.4 

a-S 
a.5 
3.6 
3.6 


32.6 

35-2 
37-7 
40.2  ,  . 
42.6  '"♦ 
44.9 


a.7 
2.6 

a.5 
a.5 


a.3 


47.1 
49.2 

5I.I 
52.9 
54.5 
55-9 

58.1 
58.9 

59.4 
59.8 

59.9 


3.3 
3.1 

X.9 
1.8 
x.6 
1-4 

X.3 

X.O 

0.8 

.5 

-A 

.X 


4S° 


SI 

0.0 
O.I 

0.5 
I.I 

1.9 

2.9 

4.2 

5.6 

7.3 

9.1 

II. I 
13-2 

155 
17.9 

20.4 
23.0 

2^.6 

28.3 

31.0 

33-7 
304 

390 
41.6 
44.1 
46.5 

48.8 
51.0 
52.9. 
54.8 
564 
57-9 

91 

61.0 
61.6 
61.9 
62.0 


.1 

.6 

.8 

x.o 

x.3 

1.4 

x-7 
1.8 

3.0 
2.Z 

a.3 

a.4 

a.5 
x6 
3.6 
3.7 
a.7 

3.7 
3.7 
3.6 
3.6 

a.5 

3.4 

a.3 

3.Z 

3.0 

Z.9 
x.6 
»-5 

Z.3 
Z.Z 
0.8 

.6 

•3 

.z 


490 


m 
0.0 

p.  I 

0.5 

I.I 

1-9 
30 
4.3 

5.8 

7.5 

94 

1 1.5 

13.7 

lO.I 

18.5. 
21. 1 
23.8 
26.5 

293 
32.1 

34-9 

37.7 
40.4 

43-1 

45.7 
48.2 


.z 

•4 
.6 

.8 
z.x 

1.3 

'•5 
1.7 
1.9 

3.1 
3.3 

a.4 

a-* 
3.6 
3.7 
3.8 
3.7 
3.8 

3.8 

2.8 

3.7 

a.7 
a.6 

a.5 


a.4 
a.3 


50.6 
52.8 
£4.8 

60.0 


a.o 
z.9 
x-7 


61.2.  ^-3 
^  1.0 
62.3 

63.2 

63.8 

64.1 

64-3 


0.9 
.6 

•3 

.a 


500 


II 
0.0 

O.I 

0.5 
I.I 
2.0 

31 

4-5 

6.0 

7.8 

9.8 

1 1.9 

14.2 

16.6 


.z 

•4 
.6 

•9 

Z.Z 

X.4 


^•5 
Z.8 
3.0 
a.x 
3.3 
a.4 

3.6 


19.2 
21.9  ''I 

3°4  4 
33-3    ^ 


36.2 

391 
41.9 

44-7 

47.3' 
49.9 


3.9 

3.9 

3.8 

3.8 
3.6 
3.6 


a.5 
a.3 
a.z 


524 
54.7 
56.8 

58.8  '^-^ 
62.i   '-^ 


63.4. 
64.6 
654 

66.1 
66.4 
66.6 


x.3 

z.3 

0.8 

.7 

.3 
.3 


51° 


II 
0.0 
0.1 
0.5 
1.2 
2.1 

3-2 

4.6 

6.2 

8.1 
10. 1 
12.3 
147 
17.2 

19.9 
22.7 
25.6 
28.5 

315 

34.5 

37-5 
40.5 
434 
40.3 
49.1 

51-7 

54-3 
56.7 

58.9 
60.9 

62.7 

644 


.z 
•4 
•7 
•9 

Z.Z 

1.4 

Z.6 
z.9 
3.0 

3.3 

a.4 
a.5 

3.7 
2.8 
3.9 
3.9 

3.0 
3-0 

3.0 
3.0 
3.9 

3.9 

a.9 
3.6 

3.6 

a.4 
3.3 
3.0 
z.8 
X.7 


^•9    r^r^ 

67.8  °;' 
68.5   ! 

68.8    '^ 
69.0 


.3 


520 


II 
0.0 

0.1 

0.5 
1.2 

2.1. 

3^ 
4.8 

8.4 
10.5 
12.8 
15.2 
17.9 

20.6 

23-5 
26.5 

29.5 

32.6 

35-7 

38.9 
42.0 

45-0 
48.0 

50-9 
53-6 

56.2- 

58.7 

61.0 

63.1 

65.0 

66.7 

68.1. 

69.3- ;;; 

70-3  0.7 
71.0  J 

7'4    .X 

71.5 


.z 

.4 

•7 

Z.O 

z.a 
X.4 

x-7 
z.9 

3.Z 
3.3 

a.4 
a.7 

3.7 
3.9 

3.0 
3.0 

3.1 
3.1 

3a 
3-x 
3." 
3.0 
3.9 
3.7 

3.6 
8.5 
a.3 

3.Z 
Z.9 

"■7 

X.4 
i.a 


Star's 

Hoar 

Angle. 


h 
12 


m 

0 


11  50 
40 
30 
30 
10 
0 

10  50 
40 
30 
20 
10 
0 

0  50 
40 
30 
20 
10 
0 

8  50 
40 
30 
20 
10 
0 

7  50 
40 
30 
20 
10 
O 

6  50 
40 
30 
20 
10 

6     O 


TABLE  C. 

C^tke  3d  correction.    Hor.  Arg.,  the  starts  declination.    Vert.  Arg.,  B^=the  2d  correction. 


B. 


II 
30 
40 
50 
GO 
70 
80 


§8°  89' 


20" 


// 


+0.5 

o!8 
1.0 
1.2 

+1.3 


30" 


II 
+04 

0.5 
0.6 

0.7. 

0.9 

+1.0 


40 


// 


11 
+0.2. 

0-3 
04 

°'5 

0.0 

+0.7 


50" 


II 
+0.1 

0.2 

0.2 

0.2* 

0-3 

+04 


§§''  40^ 


0" 


II 
0.0 

0.0 

0.0 
0.0 

0.0 
0.0 


lO" 


II 
^O.I 

0.2 

0.2 

0.2- 

0-3 
— 04 


20 


// 


.2- 

0-3 
0.4 

0.6 
.7 


30" 


II 
—04 

o 

o 

0.7 

0.9 

~I.O 


i 


40 


,11 


II 

'•5 
0.7 
0.8 
1.0 
1.2 


50" 

II 
— 0.6 

0.8 

1.0 

1.2 

14. 
— 1.6. 


§§0  41' 


0 


// 


n 


1.0 
1.2 

1.5 

1.7 
-2.0 


lO" 


// 
•0.9 

I.l* 

14 

1.7 
2.0 

■2.3 


20 


// 


// 


— 1.0 

2.0 

— 2.6' 
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TABLE  B. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLAEUS. 

B  sss  the  2d  correction.    This  correction  is  always  additive. 


Star's 

Hour 

Angle. 


STAB'S  ALTITUDR 


h  m 
•  0 
10 
3« 
30 
40 
50 

1  0 

JO 
30 
30 
40 
90 

2  O 

10 
iiO 
30 
40 
50 

3  0 

10 
30 
30 
40 
50 

4  0 

10 
20 
30 
40 
50 

5  O 

10 
20 
30 
40 
50 

6  0 


530 


o 


n 
0.0 

O.I 

0.6 
1-3 

2.2 


0.5 
0.7 
0.9 

«-3 


3.2 


o   6.7"^ 
8.7  "" 

18.5 

a.9 
021.43.0 

24.4  3., 

27.5  3.x 

33-^  3.3 
37.1 

3.3 

46-7  3.0 
49.7  3.0 
52.7  ».9 
55.6 

°  58.3  J 


04° 


/ 

O 


°-'o.5 
'•3  ..o 


o   6.9. 
9.0 


1.8 

3.Z 

2.3 

a.4 


0.9 


9^ 


•'  •'   I.O 

7-4  ,.8 
9.2 


10.7 
1 1.9 
12.9 
13.6 
14.0 
14.1 


i.a 

X.O 

07 
0.4 

O.X 


"■3 
19.2 


022.2 


\i 


38.4. 


3-0 
3'i 
3-a 
3.3 
33 
3-3 


550 


/ 
O 


0.1 
0.5 


II 
0.0 

O.I- 

0-60.8 

^•4  X.O 
2-4,., 
3-7  X.6 
5.3 

Z.Q 

7-2  J 

H  '^ 

H.2.J 

'7.0  ,,5 

19.9 


o  41.8  3|* 

4^4  '•' 
51.2  3-« 

54.7 
57.7 


3'i 
3.0 


5.6-5 
7-9 


2,3 

2.0 


9.9  ,.8 
II.7 

1.6 
"3.3 
14.6 

15.6 
'6.3  l\ 

'6-7  02 

^  *  0.2 

16.9 


X.3 

X.O 


UO 


3» 


3-a 


02 

26.2     ^ 

33-0 

36-4  ^-^ 


000 


/ 

o 


II 

0.0 


a2 


0.2      , 

0-6  0.8 
'•4  ,., 

^•5  ..4 
3.9  x.6 

5.5. 

2.0 

7-5  a.2 

9-7  a^ 
12.1  3_ 

'4.8  ::J 


570 


II 

0.0 

0.2 

-60.1 

2-6  X.4 

4.0  I  8 
5.8 


17.6- 
20.7 


3'X 


39-9 


3-5 


3-5 

46.8  3'^ 


50.2 


s: 

59-8 


.5 


3-4 
3-3 
3.3 

3-1 


2.8  3-" 

g-5  2.6 
^•'  -.4 

»2.6  ,.8 
14.4 

^      1.6 

16.0., 

•M  1.0 
18.4  0.8 

'9-1 0.4 
19.8 


3'a 
O  23.9  3.3 

^7-^  3.5 
30-7  3.5 

34-2  3.6 
37.8  3.6 
41.4 


0  4^.0 
48.6 
52.1 
55.6 
58.9 

1  2.1 


.2 


3.6 
3.6 

3'5 
3-5 
3-3 
3.2 

3.0 


10.7  '•' 

2.4 

'5-3^ 
»7-3 

o      1.6 

'8-9  x,4 
20.3 

214 

22.2 

22.7 

22.8 


x.x 
0.8 
0.5 

O.X 


o    7.8 

10. 1 
12.6 

15.4 

I 


a.o 
a-3 
a-S 
2.8 

2.9 


3  3.3 

21.5 


58^ 


/ 
o 


II 

0.0 

0-7  J 
'•5  ,.3 

2-7  x.5 
4-^x.8 

6.0 


590 


3.3 
3.5 


024.8 

28.3  3.6 

3'-9  3.6 
35-5  3.8 
39.3 
43.0 

046.8 


3-7 


3.8 
3-7 


I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 


50-5  3.6 

54.1  3.6 
57.7 


1.2 

4.5 


35 

3-3 


32 

7.7  3.9. 

'0-6-3.8 

'3-4  a.6 
1S.O  , 

18.3  :l 

•J  3.0 
20.3 

'•7 

22.0 ,.; 

234   x.3 

24.6  0.8 
254  0.5 

25.9  O.X 

26.0 


o   8.1 
104. 

13.1 

16.0 
19. 1 

22.3. 

025.83^:^ 

294 


2.x 

a.4 
2.7 

2.9 

3-« 
3.3 


3: 

3< 


i.I 
►9 


40.8 
44.7 


3-7 
3.8 

3i9 
3^9 


O 


// 
0.0 

0.2 

0.7 

1.6 


o.a 

0.5 
0.9 

X.2 


2.8 
x.5 


8.4 
10.9 
13.6 
16.6 
19.8 
23.2 


2.2 

a.5 
2.7 
3.0 
3.a 
3-4 


048.6^:^^ 

52-5  3  j 

56.3  ^7 

3-6  ,. 

m  «.  3*4 
7.0. 


3.3 

3.> 


10.3 

18.9. 
21.3 

1234 


2.4 

2.x 


25.2 

26.7 ;: 
27.9 

28.7 


29.2 
294 


Z.8 

i-S 

3 

0.8 

0.5 


0.3 


0  26.8  f  J 

63.0 
-    3.8 

3'>-4  4.0 
46.3 

o  S0.5  n 

S4-6 

1  9-7 


6«o 


/ 
O 


II 

i      '3 
2-9  ,.6 

T^  2.0 
6.5 


Star's 

Hour 

Angle. 


m 


O    8.7., 


a-3 
•a,6 

"•33.9 
'4-2  3., 

20-63.6 
24.2  ■* 


027 


3'-^  4.x 


3.7 
9 


I3-I. 
164 

194 

22.1 

24.6 

26.7. 


3.4 

3-3 
30 
2.7 

2.2 


I 
I 


28.6   '-l 

^   X.O 

30-2  ,., 

'  314  0.9 

'  32.3  0.5 
'  32.8  J 

I  33-0 


35-9 
40.0 

44.2 

48.4 


4-1 
4«a 
4.a 


o  52.6  ^l 
56.8  ^^: 

°-9  4^ 
4.0 

12.0 

'9-5  3.x 
22.6  U 

^5-^  a.6 
28.0  ,.3 

30.3 


2.0 
X'7 


32.2 
33.9  ,  a 

36.6 
36.8 


0,9 


h 

13  0 
11  50 
40 
30 
30 
10 
O 

10  50 
40 
30 
30 
10 


9  50 
40 
30 
30 
10 
0 

8  50 
40 
30 
30 
10 
0 

7  50 
40 
30 
30 
10 
O 

6  50 
40 
30 
30 
10 

6     0 


TABLE  C. 

C=tke  3d  correction.    Hor.  Arg.,  the  starts  declination.     Vert.  Arg.,  B=sthe  2d  correction. 


B. 


II 


1  O 
10 
30 
30 
40 
50 

3    0 


§8° 

89' 

§§0 

40' 

8§o  41' 

30" 

30" 

40" 

50" 

0" 

lO" 

30" 

30" 

40" 

50" 

II 

0" 

10" 

30" 

II 

II 

// 

II 

II 

// 

// 

II 

II 

// 

* 

II 

II 

4-1.0 

+0.7. 

+0.5 

+0.2- 

0.0 

—0.2. 

-0.5 

— 0.7. 

— 1.0 

— 1.2 

—1.5 

—1.7 

—2.0 

1.2 

0.9 

0.6 

0.3 

0.0 

0.3 

0.6 

0.9 

1.2 

1.4. 

1-7 

2.0 

2.3 

1-3 

1.0 

0.7 

0-3 

0.0 

0.3 

0.7 

1.0 

'•3 

1.7 

2.0 

2.3 

2.0* 

1.5 

I.I 

0.7. 
0.8 
0.9 

04 

0.0 

04 

0.7. 

I.I 

1-5 

1.9 

2.2 

2.6 

3«o  1 

\i 

1.2. 
14 

0.4 

0.5 

0.0 

0.0 

0.4 
0.4. 

0.8 
0.9 

1.2. 
14 

1.7 

1.8 

2.1 
2.3 

2.5. 
2.7 

2.9 
3.2 

3.5 

+2.0 

+  1.5 

-f  1.0 

+0.5 

0.0 

-0.5 

— 1.0 

—1-5 

— 2.0 

—■2.5 

—3.0 

-3-5 

—4.0  1 

(8) 
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TABLE  D. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLAWS. 

D  =  the  3i£  correction.      (  D  has  the  same  sign  as  A  when  the  Dec.  <[  88^  40',  the  opposite  sign 

when  the  Dec.  >  8«o  40'.) 

Vertical  Argument,  ^  =  <Ae  \st  correction.     Horizontal  Argument,  the  star's  declination. 


0 

4 
6 

*  8 

10 
13 
14 

*  16 

18 
20 

*  24 

26 

28 
30 

*  32 

34 
36 

38 

*  40 

42 
44 
46 

*  48 

90 
52 
54 

*  56 

58 
60 
62 

*  64 

66 

68 

ro 

*  72 

74 
76 

78 
«  80 


0 
O 

1 
1 
1 
2 


20 
40 

O 
20 
40 

0 


Declination,  88^ 


$o'.  J«r;  f 


0.2 

0.3 
0.5 

0.7 

0.8 

i.o 


20" 

25" 

30" 

35" 

40" 

« 

• 

II 

II 

II 

II 

II  • 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.9 

0.7. 

0.6 

0.5 

2.0 

1.7. 

1-5 

1.2- 

1.0 

3-0 

2.6 

2.2- 

1.9 

I  5 

4.0 

3.5 

30 

2.5 

2.0 

5.0 

44 

3.7. 

31 

2.5 

6.0 

5.2- 

4.5 

3-7. 

3-0 

8!o 

0.1 

5.2- 

4.4 

3-5 

7.0 

0.0 

5.0 

4.0 

9.0 

z-^ 

6.7. 

5.6 

4.5 

lO.O 

8.7. 

?-5 

0.2. 

5.0 

1 1.0 

9.6 

8.2. 

6.9 

5.5 

12.0 

10.5 

9.0 

7.5 

6.0 

13.0 

II.4 

9.7. 

8.1 

6.5 

14.0 

12.2- 

10.5^ 

8.7. 

7.0 

15.0 

i3-» 

11.2 

94 

Z-5 

16.0 

14.0 

12.0 

10.0 

8.0 

17.0 
18.6 

14.9 

12.7. 

10.6 

8.5 

■15.7. 

13-5 

II.2- 

9.0 

19.0 

16.6 

14.2- 

II.9 

9.5 

20.0 

17.5 

15.0 

I2.S 

1 0.0 

21.0 

18.4 

15.7. 

131 

10.5 

22.0 

19.2. 

16.5 

I3-7- 

1 1.0 

23.0 

20.1 

17.2- 

14.4 

11.5 

24.0 

21.0 

18.0 

15.0 

12.0 

25.0 

21.9 

18.7. 

15.6 

12.5 

26.0 

22.7. 

19.5 

l6.2- 

13.0 

27.0 

23.6 

20.2. 

16.9 

135 

28.0 

24.5 

21.0 

17.5 

14.0 

29.0 

254 

21.7. 

I8.I 

14.5 

30.0 

26.2- 

22.5 

18.7. 

15.0 

31.0 

27.1 

23.2. 

19.4 

^5-5 

32.0 

28.0 

24.0 

20.0 

16.0 

33-0 

28.9 

247. 

20.6 

16.5 

34.0 

29.7. 

25-5 

21.2- 

17.0 

35-0 

30.6 

26.2. 

21.9 

'Z-5 

36.0 

31-5 

27.0 

22.5 

18.0 

37.0 

324 

27.7. 

23.1 

18.5 

38.0 

33-2. 

28.S 

23-7- 

19.0 

39.0 

24.1 

29.2- 

24.4 

19.5 

40.0 

35-0 

30.0 

25.0 

20.0 

45" 


II 
0.0 

0.4 

0.7. 

I.I 

1.5 
1-9 

2.2- 
2.6 

30 

34 

3-7. 
4.1 

4.5 

4.9 

6.0 

6.4 
6.7. 
71 

7.5 

7.9 

8.2- 

8.6 
9.0 

9.4 
9.7. 

[0.1 

[0.5 
[0.9 

1.2- 

1.6 

[2.0 

[2.4 
[2.7. 

31 

'3-5 

[3-9 
[4.2- 

[4.6 

15.0 


50 


ii 


II 
0.0 

0.2* 
0.5 
0.7. 
1.0 

1.2- 

1.7. 

2.0 

2.2- 

2.5 
2.7- 

30 

3.2. 

35 

3-7- 
4.0 

4.2- 

45 
4.7. 

5.0 

5.2- 

5-5 

S-T 
6.0 

6.2- 

6.5 
6.7. 
7.0 

7.2 

7.5 

7.7. 
8.0 

8.2 

8.7. 
9.0 

9.2- 

9.5 

9.7 
1 0.0 


^^" 


II 
0.0 

0.1 

0.2I 

04 

0.5 

0.6 
0.7. 
0.9 
1.0 

I.I 
1.2 
1.4 

i-S 

1.6 
1.7, 
1.9 
2.0 

2.1 
2.2 

24 

2-5 

2.6 
2.7 
2.9 

3-0 

31 
3-2 
34 
3-5 

3.6 
3-7 

3-9 
4.0 

4.1 

4.2 

44 
4-5 

4.6 
4.7 
4.9 
5.0 


88°{41'a-f6|: 


0" 


« 
II 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


5" 


II 
0.0 

0.1 

0.2' 
0.4 
0.5 

0.6 
0.7. 
0.9 
1.0 

I.I 

1.2- 
1.4 

1.6 
1.7, 

1.9 
2.0 

2.1 
2.2. 

2.4 

2.5 

2.6 

2.7. 
2.9 

30 

3-1 
3-2 

34 
3.5 

3.6 

37- 

3-9 
4.0 

4.1 
4.2 

4.4 
4.5 

4.6 
4.7. 
4.9 
5.0 


10" 

15" 

20" 

• 

• 

II 

II 

II 

0.0 

0.0 

0.0 

0.2* 

0.4 

0.5 

0-5 

0.7. 

1.0 

0.7. 

I.I 

1. 5 

1.0 

1.5 

2.0 

1.2- 

1-9 

2.5 

1.5 

2.2- 

3-0 

1.7. 

2.6 

3.5 

2.0 

3-0 

4.0 

2.2- 

34 

4.5 

2.5 

3-7. 

5.0 

,  2.7. 

4-1 

6.0- 

3-0 

4.5 

3-2- 

4.9 

6.5 

3-5 

5-? 

7.0 

3.7. 

5-6 

Z-5 

4.0 

6.0 

8.0 

4.2- 

6.4 

8.5 

4-5 

6.7. 

9.0 

4.7. 

7.1 

9-5 

5.0 

7.5 

1 0.0 

5.2. 

8.2- 

10.5 

5-5 

1 1.0 

5-7. 

8.6 

11.5 

6.0 

9.0 

12.0 

6.2. 

94 

12.5 

6.5 

9-7- 

13.0 

6.7. 

10. 1 

13-5 

7.0 

10.5 

14.0 

7.2- 

10.9 

14.5 

7.5 

II.2- 

15.0- 

7-7 

1 1.6 

iS-5 

8.0 

12.0 

16.0 

82. 

12.4 

16.5 

S-5 

12.7. 

17.0 

8.7. 

13.1 

17.5 

9.0 

13-5 

18.0 

9.2. 

13.9 

18.5 

9-5 

14.2- 

19.0 

9.7. 

14.6 

19s 

1 0.0 

X5.0 

20.0 

Proportional  Parts. 


II 
0.1 

0.3 
0.4 

0.6 

0.7 

0.9 


// 

II 

II 

O.I 

0.1 

0.1 

0.2- 

0.2 

0.2 

04 

0-3 

0.2- 

0.5 

0.4 

03 

0.6 

0.5 

0.4 

0.7. 

0.0 

0.5 

II 

O.I 
O.I 
0.2 
0.2- 

0.3 
04 


II 
0.0 

O.I 

O.I 

0.2 

0.2 

0.2 


25" 


II 
0.0 

0.6 
1.2 

1.9 
2.5 

31 

3-7 
4.4 
50 

6.2 
6.9 

7.5 

8.1 
8.7. 

94 
1 0.0 

[0.6 
1.2 

1.9 
[2.5 

3.1 

3.7 
4.4 

5.0 
5.6 

.2- 
6.9 

7-5 

8.1 

8.7. 

9.4 

20.0 

20.6 
21.2 
21.9 
22.5 

23.1 

237 
24.4 

25.0 


II 

II 

II 

II 

II 

II 

0.0 

0.0 

0.0 

0.0 

O.I 

O.I 

0.0 

0.0 

0.0 

O.I 

O.I 

0.2 

O.I 

0.0 

0.1 

O.I 

0.2 

0.2. 

O.I 

0.0 

O.I 

0.2 

0.2- 

0.3 

O.I 

0.0 

O.I 

0.2 

0.3 

0.4 

O.I 

0.0 

O.I 

0.2- 

0.4 

0.5 

// 
O.I 

0.2 

0-3 
0.4 

0.6 


Proportional 
Parts. 


\ii 


0.0 
0.0 

0.0- 

0.1 
0.1 

0.1 
0.1 
0.2 
0.2 

0.2 
0.2 

0.3 
0-3 

0.3 
0.3 

04 

04 

0.4 
0.4. 

0.5 
0-5 

0.5 
0-5. 
0.6 
0.6 

0.6 
0.6- 

0.7 
0.7 

0.7 
0.7, 
0.8 
0.8 

0.8 
0.8 
0.9 
0.9 

0.9 
0.9, 
1.0 
1.0 


2" 

3" 

II 

II 

0.0 

0.0 

0.0- 

0.1 

O.I 

0.1' 

O.I- 

0.2 

0.2 

0'3 

O.2. 

0.4 

0-3 

0.4. 

0.3. 

0.5 

0.4 

0.6 

0.4. 

0.7 

0-5 

^i- 

0.5. 

0.6 

0.9 

0.6- 

1.0 

0.7 

I.o- 

0.7. 

I.I 

0.8 

1.2 

0.8- 

«-3 

0.9 

'3- 

0.9. 

14 

1.0 

1-5 

1.0. 

1.6 

I.I 

1.6. 

I.I. 

17 

1.2 

1.8 

1.2- 

1-9 

1.3 

1.9. 

I-.-?- 

2.0 

14 

2.1 

1.4. 

2.2 

1-5 

2.2. 

1.5. 

2.3 

1.6 

24 

1.6- 

2.5 

17 

2.5. 

1.7. 

2.6 

1.8 

2.7 

1.8- 

2.8 

1.9 

2.8 

1.9. 

2.9 

2.0 

30 

i 

VII 


-  I 

// 

0.0 

O.l! 
0.2  1 
0.3  1 
04 

0.6 

oh 

0.9 
1.0 
I.I 
1.2 

1-3 
14 

1.6 

17 
1.8 

1.9 1 

2.0 

I 

2.1 
2.2 

2.3 
24 

2.5 
2.6 

2.7 

2.8 

2.9 

3-0 
3-1 
3-2 

3.3 
34 
3-5 
3.6 

H 

3-8 1 

3-9 
4.0 


Note. — ^Tbe  numbers  in  the  columns  nud  linos  marked  *  are  exact. 
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TABLE  D. 


FOR  FINDING  THE  LATITUDE  OF  A  PLACE  BY  ALTITUDES  OF  POLARIS. 

i>  = 

the  3d  correction.      ( 

D  has 

the  same  sign  as  A  when  the  Dec.  <^  SH^'  40',  the 

opposite  Sign  J 

i 

when  the  Dec.  >  88©  40'.) 

. 

Vertical  Argument,  A  =  the  1st  correction. 

Horizontal  Argument,  Me  5tor'«  <f€^iuifum. 

A 

Declination,  88^ 

40 '. 

SS^"  41'. 

Proportional 
Parts. 

30" 

35" 

40'' 

45" 

50" 

55" 

0" 

5" 

« 

10" 

15" 

30" 

1" 

1 
3" 

II 

3" 

4" 

# 

1 

II 

II 

« 
II 

II 

// 

// 

* 

// 

// 

II 

« 

0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0  ' 

3 

0.7. 

0.9 

I.O 

I.I 

1.2- 

1.4 

1.5 

1.6 

1.7. 

1-9 

2.0 

0.0 

o.o- 

0.1 

0.1 

4 

1-5 

1.7. 

2.0 

2.2- 

2.5 

2.8 

30 

3;' 

3-5 

37. 

4.0 

o.o- 

O.I 

O.I- 

0.2 

6 

2.2. 

2.6 

3-0 

34 

3-7- 

4.1 

4.5 

4.8 

5-2- 

5.6 

6.0 

0.1 

O.I- 

0.2 

0-3 

•     8 

3-0 

3-5 

4.0 

4-5 

S-o 

5-5 

6.0 

6.5 

7.0 

7-5 

8.0 

0.1 

0.2 

0.3 

04 

10 

37. 

4.4 

1° 

0.0 

6.7. 

6.2- 

6.9 

7.5 

8.1 

8.7. 

94 

1 0.0 

0.1 

0.2- 

0.4 

0.0 

13 

4.5 

5-^' 

n. 

8.3 
9.6 

9.0 

97- 

10.5 

"•3 

12.0 

O.I- 

03 

0.4. 

14 

5.2- 

6.1 

^:o 

7.9 

10.5 

114 

12.3 

131 

1^.0 
1 0.0 

0.2 

0.3. 

0.5 

^:l 

'  •  16 

6.0 

7.0 

9.0 

lO.O 

II.O 

12.0 

13.0 

14.0 

15.0 

0.2 

04 

0.6 

18 

6.7. 

8!7. 
9.6 

9.0 

10. 1 

II.2- 

12.4 
13.8 

'J' 
16.5 

13.5 

14.6 

15.8 

16.9 

18.0 

0.2 

0.4. 

0.7 

0.9 

30 
33 

It 

1 0.0 
1 1.0 

II.2- 
12.4 

12.5 

13- 7- 

15.0 
16.5 

16.3 
13.8 

175 
^9-3 

18.8 
20.6 

20.0 
22.0 

0.2- 
03 

0.5 
0.5, 

0.7. 
0.8 

I.O 

I.I 

*  34 

9.0 

10.5 

12.0 

13-5 

15.6 

18.0 

19.5 

21.0 

22.5 

24.0 

0-3 

0.6 

0.9 

1.2 

30 

9.7. 

1 1.4 

13.0 

14.6 

l6.2- 

17.9 

19-5 

21. 1 

22.8 

244 

26.0 

0-3 

0.6- 

1.0 

I -3 

38 

10.5 

12.2- 

14.0 

15.7. 

7-5 

19.3 
20.6 

21.0 

22.8 

24-5 

26.3 

28.0 

0.3. 

0.7 

I.O- 

14 

30 

II.2- 

131 

15.0 

16.9 

18.7. 

22.5 

244 
26.0 

26.3 

28. 1 

30.0 

0.4 

0.7. 

I.I 

1.5 

m    33 

12.0 

14.0 

16.0 

18.0 

20.0 

22.0 

24.0 

28.0 

30.0 

32.0 

04 

0.8 

1.2 

i.fe, 

34 

12.7. 

14.9 

17.0 

19. 1 

21.2- 

24.8 

25.5 

27.6 

29.8 

31.9 

34-0 

0.4 

0.8- 

1-3 

\l 

36 

13-5 

15.7. 

18.0 

20.2- 

22.5 

27.0 

39-3 

31S 

33-8 

36.0 

0.4. 

0.9 

I-3- 

38 

14.2- 

16.6 

19.0 

21.4 

237. 

26,1 

28.5 

30.8 

33-3 

35-^ 

38.0 

0-5 

0.9. 

14)  1.9  ;| 

•  40 

15.0 

'7.5 

20.0 

22.5 

25.0 

27.5 

30.0 

•32.5 

350 

37.5 

40.0 

05 

1.0 

1-5 

2.0  1 

43 

15-7. 

18.4 

21.0 

23.6 

26.2- 

28.9 

31.5 

341 

36.8 

394 

42.0 

0.5 

I.O- 

1.6 

2.1 

44 

16.5 

I9.2> 

22.0 

24.7. 

^2*5 

30-3 
31.6 

330 

330 

35.« 

3«.5 

41.3 

44.0 

0.5. 

I.I 

I.6.:   2.2    1 

18.0 

20.1 
21.0 

23.0 
24.0 

25.9 
27.0 

28,7. 
30.0 

345 
30.0 

374 
39.0 

40-3 
42.0 

43-' 
45.0 

46.0 
48.0 

0.6 
0.6 

I.I- 
1.2 

!i 

2.3 
24 

50 

18.7. 

21.9 

25.0 

28.1 

31.2- 

34.4 

37.5 

40.6 

43-8 

46.9 

50.0 

0.6 

1.2- 

1.9 

2.5 

53 

19.5 

22.7. 

26.0 

29.2- 

32.5 

3S.« 

39.0 

42.3 

45.5     48.8 

52.0 

0.6. 

»-3 

1.9. 

2.6 

54 

20.2- 

23,6 

27.0 
28.0 

30-4 

337. 

^l^ 

40.5 

43-»  ,   47-3     50-6  i  54-0 

0.7 

I-3- 

2.0 

27 

»  56 

21.0 

24.5 

31.S 

350 

3«-5 

41.0     45.5  }   49.0     52.5  i  56.0 

0.7 

14 

2.1 

2.8 

'       58 

21.7. 

25.4 

29.0 

32.6 

36.2- 

39-9 

43-5 

47.1  ,    50.8     54.4]  58.0 

0.7 

1.4. 

2.2 

2.9 

i       60 

22.5 

26.2- 

30.0 

33- 7- 

37-5 

41.3 

45.0      48.8  !    52.5     56.3    60.0 

0.7. 

1-5 

2.2- 

3-0 

63 

23.2. 

28.0 

31.0 

34.9 

3«7. 

42.6 

46.5  ;   50.4     54.3     5S.1    62.0 

0.8 

;t 

2.3 

3-1 

*  64 

24.0 

32.0 

36.0 

40.0 

44.0 

48.0     $2.0  '   50.0    60.0    64.0 

0.8 

24 

3-2 

66 

24.7. 

28.9 

33-0 

37' 

41.2 

454 

495 

53.6      57.8  ,  61.91  66.0 

0.8 

1.6- 

2.5 

3-3 

68 

25.5 

29.7. 

34-0 

3«.2- 

42.5 

46.S 

51.0        55.2        5y.5       G3.8'    68.0 

0.8- 

17 

2.5-    34' 

70 

26.2- 

30.6 

iS'^ 

39.4 

437- 

48.1 

52.5  ;   56.S      61.3     ()5.()    70.0 

0.9 

1.7. 

2-6    3.5 

*  73 

27.0 

31.5 

36.0 

40.5 

45.0 

49-5 

54.0      5S.5      63.0     07.5 ,  72.0 

1 

0.9 

1.8 

2.7    3-6 

74 

27.7. 
28.5 

32-4 

37.0 

41.6 

46.2- 

50.9 

55.5      60.1  '   64.7     69.4    74.0 

0.9 

1.8- 

2.8    3.7 

76 

33-2 

38.0 

42.7. 

47-5 

52.3 

57.0      61.7      66.5     71.2,  76.0 

0.9. 

1.9 

2.8 

3.8 

78 

29.2- 

34-1 

39.0 

43-9 

48.7. 

53.6 

58.5      63.4      68.2..  73.1     78.0 

1.0 

1.9. 

2.9    3-9 

m  80 

1 

1     /      /, 

30.0 

35-0 

40.0 

45-0 
Pi 

50.0 

*OPORT 

55.0 

60.0      65.0      70.0     75.0 ,  80.0 

1.0 

2.0 

3.0    4.0 

lONAL 

Parts. 

1 

1 

1 

//               // 

n 

1 

II 

// 

1 
II           ii           II 

// 

n 

0  30 

O.I 

0.1 

O.I 

O.I 

0.2 

0.2 

0.2-         0.^    '       0.3 

0.5  .      0.0        0.6 

0-3;    o-3  = 

0  40 

0.2- 

0-3 

03 

0.4 

0.4 

0.5 

0.6  1    0.7 , 

1     0 

0.4 

0.4 

0-5 

0.6 

0.6 

0.7 

0.7.       0.8  1     0.9 

0.9]     1.0  ! 

1  30 

0.5 

0.6 

0.7 
0.8 

0.7. 

0.8 

0.9 

1.0           I.I    1        1.2 

1.2 

'•3 ; 

1  40 

0.6          0.7 

0,9 

1.0 

I.I 

1.2-          1.-2.          \X 

^       1                       ^ 

1.6 

1.7 

3     0 

0.7. 

0.9 

1.0 

I.I 

1.2. 

1.4 

1.5        1.6        1.7. 

1 

1.9 

2.0 

Note. — The  uambers  in  the  colamiM  and  lines  morkeil  *  are  exact 
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